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TIAINLESS STEELS 


Most versatile of modern metals...their unique combinations of 






properties merit your consideration in designing for the future. 
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spot-welding can be applied in the fabrication of lead, and lead 
alloys and the joining of these metals to terne plate, make it an 
important process in the manufacture of certain chemical and 
electrical equipment. On page 872, J. Heuschkel, Research En- 
ginecr of Westinghouse, develops data needed for the successful 
spot-welding of these metals. 


Radar 


he principles of radio detecting and ranging are of interest to 
product designers, since this wartime development has important 
peacetime potentialitics. Starting on page 813, a diagrammatic 
portrayal of these principles is presented, discussing theory, trans 
mission methods, indicating methods and their use in plotting 
locations. 


Precision Cam Design 


Cam mechanisms are used to transmit motions often too com 
plex for other types of mechanisms. An article beginning on 
page 845 analyzes some standard cam mechanisms and shows how 
to design them for precision performance. 


Metal-to-Ceramic Seals 


With the war exposing electronic and clectro-mechanical de 
vices to the most varied climatic conditions, and with export 
looming large in post-war plans, methods of combating corrosion 
under adverse service conditions have been receiving increased 
attention. A new method for hermetically sealing sensitive equip- 
ment is described by H. H. Hausner on page 849. The author 
discusses the variations of flashover voltage with altitude and 
humidity, as well as new types of steatite bushings which isolate 
the elements of the apparatus from the effects of high and low 
temperatures, humidity and pressure variations, from dust, and 
fungus growth 


Wood-Aluminum Sandwich Shear Panels 


Analysis of results obtained from tests on four sandwich shear 
panels are presented by H. Langhaar and R. Fefferman, structural 
research engincers, Consolidated Vultee Aircraft Corporation, see 
page 841. Using associated formulas and observed test data, a 
method is derived for evaluating the shear flow required to buckle 
sandwich panel beam webs composed of balsa cores and skin 
surfaces of aluminum alloy sheet. 


Flexible Hose Assemblies 


In the second of two articles, R. W Phillips of the Wcather- 
head Company provides a description and discussion of hose end 
fittings, typical graphs of tests of hose and the conclusions derived 


trom seven years’ research on hose assemblies. Sec page 880. 





Design of Powder Metal Parts 


Designers have long been handicapped by the limitations of 
materials, machine tools, high costs and performance. A. J. Lang- 
hammer, on page 877, discusses the design of powder metal 
machine parts. Materials available, characteristics, limitations and 
tolerances are described. 


B-29 Computer Designed in 4 1/2 Months 


Design of any complicated mechanism, such as the gun-fire 
control computer used in the B-29 Superfortress, requires much 
preliminary work and development. A. F. Wild, General Electric 
Company, in an article, page 817, describes how the computer 
was broken down into 17 units and how the use of design teams 
completed the design in a period of 4 1/2 months, instead of 
the usual 2-3 years. 


Precision Forging 


Forgings having accurate close dimensional tolerances can be 
produced on high speed forging presses. An article starting on 
page 821, describes types of press forgings, their limitations and 
design tolerances. Press forgings can be produced by forging cold, 
at scmi hot or non scaling temperatures and hot. Information for 
this article is based on matcrial furnished by the National Ma- 
chinery Company and the Timken-Detroit Axle Company. 


Instrument Panel Lighting 


Instruments must be visible to the pilot during night flight and 
should not affect the night vision of his eyes. Col. T. B. Holliday, 
on page $38, describes the problems of designing a cockpit light- 
ing system and discusses the developments that have led to the 
present use of ultra-violet light and phosphorescent paint. 


Torsional Damping Spring 


Many designers are faced with the problem of eliminating 
torsional fluctuations between a driving and a driven member. 
D. D. Stone describes a method, page 824, which was used to 
solve such a problem. The specific problem was the fluctuations 
resulting in excessive distributor spark advance when the timing 
gears and oil pump drive gears of a four-cylinder engine became 
worn. 


Sheet Metal Forming 


Metal forming operations such as drawing, swedging, curling, 
and beading are specified continually in present-day product de- 
sign. On pages 854 and 855, Wallace C. Mills illustrates some 
of the principles and practical limitations of these various types of 
metal forming and points out design advantages and disadvantages 





JANUARY HIGHLIGHTS 


Rubber Insert. In the November issue, Butyl, nitrile and GR-S 
clastomers were discussed from the viewpoint of properties, 
haracteristics and applications. In the January number, a second 
pecial report on synthetic rubbers will present fundamental data 
on the Neoprene and Thiokol synthetics. Thus, with the Novem- 
ber and January reports, the designer will have a comprehensive 
file of the latest enginering data on th new synthetic elastomers. 


Ductile Permanent Magnets. The properties and design advan- 
tages of some new magnet materials are presented. 


Friction Brake Linings. Types of brake linings are reviewed and 
the selection of linings in brake design is discussed. 









Applied Finishes Standardization, by S. B. Ashkinazy. Describes 
the fundamental principles and procedures in the selection and 
standardization of applied finishes as practiced by a large manu- 
facturing company. 


Supercharger Bearings and Installation, by Zola Fox. Fundamental 
requirements that must be considered in the design of bearings and 
methods of lubrication for high speed superchargers. 


Advance Engineering Information. Another article in a series of 
engineering drawings discusses methods and procedure of handling 
orders that stop manufacture pending drawing revisions, and of 
releasing information about changes prior to drawing revision. 
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"The SHAPE of things to come" 


Each of these special shapes produced by Summerill 


Iv 


of 





was designed to do some particular job better, and at lower cost, 


than by some other method. Each will play an 


7 Sales Offices: important role in vastly different fields of use— 
Buffalo the Rubber Industry —the Oil fields— 
Chicago 
Cincinnati in electrical and other household appliances. 
S Cleveland 
d Dayton Who knows the shape of things to come? 
l Detroit aM i i 
Hartford Today Summerill is producing steel tubing shapes 
j Los Angeles which even a year ago seemed impractical if not impossible. 
d Milwaukee 
Newark We know that tomorrow will bring new problems to test 
Philadelphia 
f Pittsburgh the ingenuity of Summerill craftsmen. 
g | Rochester, N. Y. 
f Syracuse 
SUMMERILL TUBING COMPANY 
Affiliated with EDGAR T. WARD'S SONS CO. ond COLUMBIA STEELE SHAFTING CO. 
" BRIDGEPORT* MONTGOMERY COUNTY +» PENNA, 
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3 NEW MODELS OF THE 


raham 


VARIABLE SPEED DRIVE 


at Greatly Reduced Prices 


Prices are less ł} iif previous figures, due to design sim- 
plification and volume production....Drives with built-in motor 
(shown above) are a streamlined extension of the motor — 
the ultimate in compactness....Every speed from top to zero, 
exclusive with Graham—close speed holding with micrometer 
speed adjustment—plus all the other features that have made 
Graham standard equipment on many leading machines for 
nearly eight years... now yours at a price comparable with 
that of the lowest-cost variable speed drives.... Principal 
specifications below. ... Write for further data today, so 
that you may consider these units for your new machines. 


GRAHAM TRANSMISSIONS INC. 


3754 N. HOLTON ST., MILWAUKEE 12, WIS. 


rr à 
pur - 
P 
ei | v —MIn- 
i " 22) 
B 
~U 
For Coupled Motor or Offset Drive 


With built-in motor and built-in 
spur reduction or step-up 


13 [454 1634 ll 
4 4 


| 10 


3600| 1100/0 | 3 5| 7 SII 1/15 to !4| 


— 15M W20 | 3600 ) 1234| 4*4 [554 1/15 to !4 
I - > + * * —+ > + — 

With built-in Motor. Note that the built-in | 3000/1100/0 | 30] 7 ^| ' | Awe With built-in motor and built-in worm 40MW20 | 3600, $5/0| 300| 7000 22 [$341 9. | 4%ro% 

meter especially designed to form an integral [ | E | T | T i | reduction. Output shaft may extend horizon F + 

streamlined part of the drive |125 | 1800| 650/0 |120 | 240| 3 a] ltol14| tally to either side, or vertically up or down 125MW20 | 1800 

— " m : : " s Additional ratios available—6- 1. 10 1, 15:1, ete 
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ee by REVERE 


Revere NOW offers rod in a wide variety 
of alloys and the following shapes: round, 
hexagonal, octagonal, square, special. 
[Ihe physical characteristics of this rod 
vary with the alloy of which it is made, 
and the nature of our processing of it. 
Thus we can furnish you with rod suitable 
for practically any fabrication process 
and end use. 


We offer Revere rod in the following: 


Copper Manganese Bronze 


Free-Cuiting Copper Herculoy 
Free-Cutting Brass (Silicon Bronze) 
Brass (not free-cutting) Aluminum Bronze 
Red-Brass 

Naval Brass 
Muntz Metal 


Commercial Bronze 


Aluminum-Silicon Bronze 
Nickel Silver 

Magnesium Alloys 
Aluminum Alloys 


Roman Bronze Special Alloys 


Lo 


Available in coils or straight lengths, 
depending on size and composition. For 
full details, prices and deliveries, consult 
your Revere Distributor or us. The Revere 
Technical Advisory Service will gladly 
work with you in selecting the rod best 
fitted for your needs. For this assistance, 
which is given without obligation, just 
write the nearest Revere Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago, IIl; Detroit, Mich.; 


New Bedford, Mass.; Rome, N. Y. — Sales Offices in 
principal cities, Distributors everywhere 


Listen to Exploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 p. m., E.S.T. 
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To put 50 thousand fons up info the air 


A typical example of B. F. Goodrich development in rubber 


pe in the war German planes 
could fly faster, carry bigger loads 
than American planes because many 
parts were made of magnesium, the 
metal so light that it floats. America 
had to have magnesium, lots of it, fast. 

The government ordered one com- 
pany to produce 50,000 tons of mag- 
nesium a year. But all the known 
processes for making magnesium 
involved the use of huge quantities 
of acid that ate through everything 
It touched. l 

B. F. Goodrich had developed 
tubber-lined pipes for many similar 
industrial uses and believed these 


pipes, with their special rubber com- 
pound, would withstand the hot acid. 
A test was run and proved successful. 
Meanwhile the new plant in the pic- 
ture was started. Equipment for it had 
to be rushed. 

Because in peace times B.F. 
Goodrich had built up a large depart- 
ment to make rubber linings, and 
trained a large crew, this demand was 
met, too. Thousands of feet of rubber- 
lined pipe and valves poured into the 
new plant, and soon magnesium was 
pouring out — to be used in building 
lighter, faster planes. 

War and peace both pose problems 
to B.F.Goodrich engineers. Because 
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this company nas manufactured 
35,000 rubber products going into 
almost every industry, home, and farm, 
most of these problems can be 
answered by a product already made. 
And the other problems are made 
easier by years of experience in meet- 
ing comparable demands. Whether 
your need is for a standard rubber 
product or something that has never 
yet been done, the chances of a quick, 
satisfactory solution are better at B.F. 
Goodrich Co., Industrial Products 
Division, Akron, Ohio. 


B.F. Goodrich 


RUBBER gn“ SYNTHETIC 7 nid 
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It takes STEEL to retain strength 
at elevated temperatures 


U:S:^ Stainless Steels, 1 firew alls, engine ex 
tems and jet engin’ parts, have proved their ability. te with- 
stand temperatures 97 igh as 1650°F They place at the de- 
signer s disposal a complete line ot reat \dable steels espe- 
cially developed to resist heat. Some safely withstan 
temperatures up In addition, an 
Chrome lickel Stee highest structural 


area, unmatched resistance to corrosion, impact, 


and are highly resistant tO weal and erosion. 


y airplane haust sys- 


strength pe! unit 
and fatigue 


And here are special steels 
that fight corrosion 


U:5:^ Copper Steel costs only about $05, more 


J but has double the resistance to 


shan plain stes 
design 


her corrosion With it you can 
refrigerating, ventilat- 
tal cabi- 


atmosp 
life into Ct ntrifuges, 


iditioning equipment, me 
to atmospheric 


longer 
ing and air-col 
Where greater resistance 
corrosion 15 desired, at reasonable cost, 
uss COR TEN [his famous high strength 
steel may be expected to give almost double the 
| Whe re corrosive conditions are 
other commercial metal can 


nets, eti 
specity 


life ol copper stec 
especially severe no 


surpass \ “Sod Stainless tec 


d looks— 


STEEL 


| of beauty. cleanliness. and 


like new has made porce 
Wing house 


The irre sistible appea 


— ability to atay looking 
m lain enamel on steel a poten! aid in $€ 
hold appliances and cooking utensils |t offers 1^ 
teresting possibilities, too, 1N (ood plant equip 
bakery and dairy apparatus, i shower 
t X 


ment, in 
where its resistant 


\ toilet partitions, etC., 
to moisturt 2 and heat are ım 
improvt l | 


ant 
chem V action, 
tant “Sd ViTRENAMEL 7 an 


metal tor porcelain enameling that 


maximum life and durability © 


will ensure 


To build light, safely at low cost, 
use STEEL 


Strength Steels such as U'5'9 COR- 


for the past ten years enabled designers 


ight into bigger 
High strength ind 
{ thest 


1 
in vert excess WI paviod! 
low eT operating costs 


acteristics O 


utstanding chat 
other desirable 


in varving degret 
i tmospherk corro 
easy 


1 


rea ead resistances to 


. impact shock, vibration. oT (atigue, 
on-— 50 that the designer “ in obtain whatever 


combination ol properties is necessary (or top efficiency: 
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7 wat does your product need to 
make it easier to sell? Rugged 
reneth? Toughness? Light weight? 
Hust it offer high resistance to cor- 
sion? Must it withstand intense 
at or cold? Does it require protec- 
n against fatigue, sudden shock or 
rasion? Are good looks important? 
low price the deciding factor? 
To these questions which today 
devil the industrial designer, steel, 
ith very few exceptions, gives the 
ost practical and economical an- 
ver, 
Why? For two good reasons. First, 
‘cause low cost has always been a 
xed characteristic of steel, and sec- 


For rugged strength 
it’s STEEL— 


equipment i 
High Strengt? 
g 


yt | ised in > rut iral men 
St ç t tl 


ro- 
ber ind body c 1 sad. in- 
+> the C 
la with > 
vide stam In gears, axles 
se ssses are 
— bearings where stress’ 


a | USS Carilloy Alloy 
focuset — 
Steels W ill ensu 
For 
evere 


like 
In hi Tw duty 

ON 
this, | 


in cost. 


re maximum en- 
parts that are 
| to $ abrasion, tO 
ubyect tO e 
$ ling, scraping and p 
pane UX.s- s Abre 
conditions, —— 
Resisting Steel has » a 

esis | 
lly dev eloped to prolong 
cially 


durance 


ond, because of steel’s amazing ver- 
satility. 

Steel can provide strength far be- 
vond the limits of other materials, 
old or new. It can withstand the 
severest range of temperatures or 
It will reduce weight 
safely at lowest cost. No other com- 
mercial metal can equal steel’s resist- 


pressures. 


ance to so many types of corrosives. 
Steel can insure lasting protection 
against severe reversal of stresses 
and sudden overloading. 

Steel can be polished to mirror sur- 
face, plated, galvanized, painted, or 
permanently coated with porcelain 
enamel to add more beauty and to 


increase sales appeal. 

Steel can be deep drawn, forged, 
cut, twisted and bent. You can weld 
it to perfection, rivet, punch and even 
stitch it. Its use involves no un- 
familar fabricating problems. 

Today, new, improved steels and 
new advances in steel-using meth- 
ods have enhanced steels poten- 
tialities far beyond its pre-war use- 
fulness. Our metallurgists will gladly 
assist you in taking full advantage 
of these developments to make vour 
peacetime product more efficient, less 
costly to manufacture and easier to 
sell. We welcome the )pportunitvy to 
work with vou. 
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CARNEGIE-ILLINOIS STEEL 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


UNITED STATES STEEL 


Presents 

the 
Theatre Guin 4 
Onthe Ain Gy 


CORPORATION 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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Maybe vou're making radio cabinets or bottle caps. Or 
pens, pencils or paint brush handles. Whatever vour 
products, there are probably Dow plastics you could use 
to make them better—and at lower cost. But before vou 
set your course in this materials field, be sure you're 
making the RIGHT turn. Dow plastics are the result of 
years of development by a company founded on research 
[hey are adaptable materials of a quality that makes 
possible improvements in a wide range of products. 
They're colorful, tough, flexible, durable. Thus your 
problem—and ours—is to select a plastic with the best 
combination of properties for your purposes. We believe 
Dow plastics may be the RIGHT turn for you. And we'll 
help you choose the RIGHT Dow plastic. That's why 


we say 


peek tO 


High accomplishment in plastics will result only when manufacturer, designer, fabricator and raw materials 
producer put their skills together, working a- a team. In the interests of achievement, therefore, Dow 
urges you to save time and money by putting its experts to work on your problem. They'll do their part. 
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Present and Potential Uses: 

Plating masks; chemical apparatus; pump parts; valves 
and parts; name plates; meter parts; paint brush han- 
dies; insulation; funnels; bottles; closures; plumbing 
equipment; wire coating, etc.; pipe and tubing resistant 
to chemicals and corrosion; monofilament for textiles. 


Present and Potential Uses: 

Lighting fixtures; insulators; battery cases; hydrom- 
eters; funnels; closures; food handling equipment; 
pharmaceutical, cosmetic and jewelry containers; 
costume jewelry; novelties; refrigerator parts; chemi- 
cal apparatus; lenses; decorative objects, trim. 


Present and Potential Uses: 


Housings; radio cabinets; aircraft parts; containers; 
insulators; flashlights; automotive parts; escutcheons; 
refrigerator parts; tool handles; rods, tubes, bars, and 
special extruded shapes for kitchen trim; automotive 
and aircraft window frames; modern window blinds. 
Also used as tape and wire coating. 


—new Dow-developed synthetic elastomer now com- 
mercially available. Produced originally for special 
electrical applications, its many unique qualities point 
to a much broader range of uses. 


Present and Potential Uses: 


One-piece cable sheathing; handles for tools; house- 
hold appliances, etc.; gaskets; bushings; coil forms; 
floor mats; scuff plates; many applications still to be 
ascertained. 


DOW CHEMICAL 
MIDLAND, 


THE 


New York * Bosten « Philadelphia « Washington + Cleveland + Detreit + Chicege 
$t. Louis + Houstan + San Francisce * Los Angeles + Seattle 
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Properties: 

Resistant to chemicals, abrasion, corrosion, water and 
moisture; good electrical insulator; excellent thermal 
insulator; non-flammable; tough; flexible; dimension- 
ally stable; not recommended for installations requir- 
ing temperature resistance above 170° Fahrenheit. 


Properties: 

Clear, translucent or o ; broad color range; excel- 
lent high frequency-electrical insulator; can "pipe" 
light through rod at angles and around corners; 
resistant to acids and many alkalies; low water absorp- 
tion; light weight; stable at low temperatures. 


Properties: 


Extra tough, — at low temperatures; attrac- 
tive colors; pleasant to handle; transparent or trans- 
lucent; dimensionally stable to varying climatic condi- 
tions and temperatures; light in weight; available in 
wide range of flow; not available in crystal coler; 
limited chemical and solvent resistance. 


Properties: 

High dielectric strength, low power loss over all 
frequencies. Power factor only .005 at 100-300 mega- 
c im. Flexible and shock resistant from -90° F. to 
212* F. Specific gravity less than 1. Water absorption 
only 0.2 to 0.5%. Resists heat, ozone, most chemicals, 
abrasion, permanent indentation. Ideally suited to 
extrusion of complex cross sections and readily fabri- 
cated by other techniques. Easily machined. 


COMPANY 
MICHIGAN 


PLASTICS 


STYRON * STYRALOY ® ETHOCEL 
ETHOCEL SHEETING © SARAN © SARAN FILM 





@ There are 2608 G-E capacitor ratings now 
being applied in all fields where capacitors 
are used. We believe you will find that the 
long life and dependability of these compo- 
nents will add extra reliability to your equip- 
ment—giving you, over a period of years, sub- 
stantial savings in replacement costs and 
servicing. In addition, many equipment man- 
ufacturers have found that use of G-E ca- 
pacitors often appreciably reduces the size, 
cost, and weight of their product. 

The high quality of these units has been 
made possible by new processing. techniques, 
together with improvements in hermetic 
sealing, bushing construction, and G-E devc! 
opments in dielectric materials such as Pyra- 
nol, lectronol, lectrofilm, and extra-thin kraft 
paper. 

Here are some of the more important items 
in this ever-widening line that it will pay you 
to investigate. 


to makp 


CAPACITORS FOR D-C APPLICATIONS 


Fixed paper-dielectric capacitors, hermetically 
sealed in metallic containers, built in accordance 
with the Proposed Joint Army-Navy Spec. JAN-C- 
25. All units can be obtained in either Pyranol 
Characteristic F) or mineral-oil (Characteristic E) 
types. CP-50 to 55 in single-, dual-, or triple-section 
units; CP-60 to 65 in single- or dual-section units 
with conventional or glass terminal seals; CP-70, 
all listed ratings, with or without removable mount 

ing brackets 
Ask for Bulletins GEA-4357 and GEA-4424 


CAPACITORS FOR NORMAL-FREQUENCY A-C CIRCUITS 


Motor capacitors in rectangular or cylindrical 
cases 

Ballast capacitors for use in high-power-factor 
ballasts for fluorescent lamps 

Capacitors for ignition transformers or other 
specialty transformer applications 


Ask for Bulletin GEA-2027 
CAPACITORS FOR HIGH-FREQUENCY APPLICATIONS 


Lectrofilm capacitors for radio-frequency blocking 


MEET G.E.’°S EXPANDING LINE OF CAPACITORS 
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jng-range savings 


and by-pass applications, in Case-60, -65, and -70 


types Ask for Bulletin GEA-4295 


Parallel-plate capacitors for resonant circuits of 
high-frequency induction heaters or other electronic 
Ask for Bulletin GE A-4365 


oscillators 


plate 


grid and 
oscil- 


Paper-dielectric capacitors for 
electronic 


blocking and by-pass service in 
Ask for Bulletin GEA-4388 


lators 


Capacitors for high-voltage networks, flash pho- 
tography, discharge welding, impulse generators, 
and other energy-storage applications. 

Data on request 


For complete descriptive and application 
information, ask for the bulletins indicated. 
Where a bulletin is not listed, if you will let 
us know of your problem or requirements, we 
shall be glad to supply the data you need. 
General Electric Co., Schenectady 5, N. Y. 
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GENERAL (6 ELECT 


RIC 


407-91 -6700 


Here's the kind of help we can 
give you on your new circuits 


Extracted from. "^ lection 
ie History of its 
— opment,” by Frank T, 
Snut, Ajax Electro- 
thermic Corp., Iron Age 
March 22, 1945. s 
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and made, 
otographic 
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for built-in applications 
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À Complete Integrated Service on Aluminum Forms 










REYNOLDS 


PRODUCTS INFORMATION 

























XS | e I 
TUBING AND PIPE - BULLETIN 17-B i 
"o i à ES uA — B ` aye "Eur — | 
A = | 
"EXTRUDED SHAPES BULLETIN 35-A 7 Ti 
au en 
». 9 I 
re 4 $ 3 I 
FORGING STOCK - BULLETIN 23-A ET 3 
Lt | 6&7 ° I 
' . 1 | 222 
x — 
ALUMINUM COATINGS ma BULLETIN 21-8 mmm! = acs 
E23 o 

HE : 
I <3 2 I 
What alloy? What temper? What form? Ask us! 1 Z4 p I 
Back from the war, covered with glory, aluminum is the public's E 8 i 
fair-haired boy. Everyone knows about it, talks about its light weight, i on = i 

its great strength, yet many engineers may not realize the vast num- t BE d 
ber of combinations available today—the alloys, the tempers, the I Se p $ l 
forms . . . the great importance of careful selection! Z = : i 

i r = c E Z2 3 > 
Use coupon at the right for complete information on each form. i ea 2 5 = £ 51 
Or phone nearest office. Reynolds Metals Company, Aluminum i ER I 
Division, 2524 South Third Street, Louisville 1, Kentucky. I< - i 

z 

For Designers and Engineers— Catalog 100-A i= l 
-————— T 






CONSIDER ALUMINUM . .. CONSULT REYNOLDS 


REYNOLDS 
ALUMINUM 
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Here’s the Inside Story 


OF THE *MAGIC-GRIP" SHEAVE 


Exploded view shows why Allis-Chalmers’ new “Magic- 
Grip" Sheave goes on as a unit in 2 easy steps. It’s the 
fastest mounting sheave on the market — at no extra cost. 


SEE HOW "MAGIC-GRIP" GOES ON QUICKLY AS A UNIT IN 2 EASY STEPS 


Peseeceeceseeeeeseseseeseseray 


RECONVERTING? 


GET THIS 
NEW. FREE KIT! 


' i 
z I 
i I 
4 I 
: i 
1 I 
: i 
: 
4 I 
: 3 
: To help you find out how your. 
€ present equipment will fit into - 
a future production, A-C offers a ! 
a new free “Reconversion Inven- | 
: tory Kit" — Fact Sheets and : 
# Check Lists to speed your ap- | 
a praisal of V-belt drives, electric ! 
| motors, and centrifugal pumps. | 
|! Applies to all makes, Call your | 
a A-Cdistributor or district office, or i 
+ write Dept. 43, ALLIS-CHALMERS 1I 
! Mrc., Milwaukee 1, Wisconsin. | 
E i 


on smoothly because clearance is edge, (It's easy with this free-slid- 
provided by expanded bushing. ing sheave.) Then tighten three 
There's no hammering — no forcing! capscrews; sheave is locked to shaft, grips 
Complete sheave and bushing unit comes like magic! No set screws to damage the 
intact—ready for quick, easy mounting. shaft. Write for Bulletin B6310.  ———————— 
A 1853 


1 Place sheave on shaft. Slide: 2 Align exactly, using straight- 


Allis-Chalmers Texrope 


Eds AMET 


HEAR THE BOSTON SYMPHONY: S3«.trurday, American Broadcasting Co. 
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DO YOU HAVE A Gozdeclne PLASTICS PROBLEM? 
Look ind 


LUMARITH XF 


FORM RETENTIVE, 
FLAME RESISTANT 


high acetyl cellulose acetate 


"c 
un 


= 
+ 
-+ 


Pro 


Fluorescent lighting fixture 
part, molded by Bryant 
Electric Co. 


Here is news of importance to manufacturers and designers who want 
to retain these thermoplastic advantages for their product: high-speed- 


moldability . . . toughness without fillers .. 


. surface permanence ... 


economical production. 


LUMARITH XF SERIES OF THERMOPLASTIC 
MOLDING MATERIALS, a new Celanese devel- 
opment, is providing the answer to many “‘bor- 
derline" plastics molding problems. These 
formulations are rated self-extinguishing when 
tested according to ASTM method D 635-4IT, 
and show excellent form retention when sub- 
jected to heat and humidity. Giving high val- 
ues for flexural and tensile strength, they offer 
V5 greater resistance ło cold flow than stand- 
ard formulations of cellulose acetate. 

In the short time since its introduction, 
Lumarith XF has broadened the field of useful- 


PIE 
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ness of the cellulosics tremendously—particu- 
larly in the electrical and allied fields where 
flame resistance and stability under load and 
heat are of prime importance. 

If you are planning a product that you feel 
could be improved or more economically pro- 
duced by thermoplastics, get in touch with the 
Celanese technical service staff for complete 
data on this new Lumarith plastic. Celanese 
Plastics Corporation, a division of Celanese 
Corporation of America, 180 Madison Avenue, 
New York 16, N. Y. 


talc 





Ihis is nhat 


+ Compare the old with 
a new contactor and note 
how MELMAC plastic 
insulation was unaffected 
by the short circuit which 


fused metal pieces. 


Insulating section which joins the 
two metal parts of this brush holder 
for motors on heavy-duty mining 
machinery is molded of MELMA( 
P-3020 because of its good arc 


resistance and high impact strength. 
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you call ARC RESISTANCE! 


The short circuit which literally fused the metal portions of the 
old contactor had no effect on the MELMAC* plastic insulating piece! 
There was no damage from arc nor from heat. 


The contactor is used on heavy-duty mining machinery operating on 
90-, 250-, and 500-volt d-c. This rag-filled, impact-resistant MELMAC 
plastic insulation is employed on all such contactors and electric 
control made by the Joy Manufacturing Company for mining 
machinery. This material was selected because of its high dielectric 
strength, and resistance to arcing caused by the presence of dirt and 
moisture. In addition, MELMAC has the impact and flexural strength 
that withstands damage from shock and vibration under severe 
operating conditions. 

The hazards of many mining operations have been materially re- 
duced because MELMAC plastic practically eliminates the breakdown of 
insulation in electrical equipment. We shall be glad to send you further 
information, or to work with you on the — 


application of this arc-resistant, shock- MELMAC P-3020 
Chopped-cotton-filled molding compound 
Dielectric strength (ASTM) 270 volts per 

roblems. — mil. 
P "menn Arc resistance (ASTM) avge. 111 secs. 
Heat resistance 220 degrees — 250 
degrees F. 


AMERICAN CYANAMID COMPANY Flexural strength (ASTM) 14,000 psi 
Q PLASTICS DIVISION Izod impact strength (ft. pounds) .686 


resistant plastic to your own electrical 


Will not support combustion 
32A ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Beetle» Melmac 


Melurac + Laminac - Urac 


There are 82 MELMAC que insulating pieces on 


this 90-volt control board made by the Joy Manufac- 
turing Company for mining equipment. The molding 
material is used for 11 different types of parts, includ- 
ing the double-pole control switch (shown in insert), 
because of its high arc resistance, dielectric strength, 
and resistance to impact. 
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ANY people wonder why 

Japan stuck it out alone 
for so long. The secret is now ex- 
posed by Hirohito’s Lord Keeper 
of the Privy Seal, Koichi Kido, in 
these prize words: 


“It wasn’t a question of 
whether we could. win. I 
hoped we could fight long 
enough so that the U. S. 
would be satisfied with a 
fifty-fifty peace— /eaviné us 
what we won." 


A burglar could as well make a 
''50-50" peace with the police by 
taking the swag he won and 
leaving the safe. 


A 50-50 approach in building 
nations, as in building a business, 
is but a compromise . . . a tem- 
porary expedient. Total results 
require total intelligence, applied 
all the way, along proven lines. 
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"50-50"... £e hoped for 


LOOK, KIDO, how manufacturers contribute to 
total peace between themselves and their customers: 


No compromise here. .They save 52.74 





















FORMER 
DESIGN 
$5.06 
7 
r 
1 
1 
WELDED 
1 DESIGN 









:2.32 


Stamp this piece from '4'"' plate. 





Jig up and weld . . . Saves $2.74. Cuts weight 
from 33 Ibs. to 23 Ibs. 





Tq frame member illustrates the simplicity of Here is the key to a 100% solution to many of your 
changeover to welded design... and shows how problems of today. The Lincoln Engineer will gladly 
it pays. Here it cuts costs 54% and produces a help you get the results you want. Studies in Machine 
stronger, more rigid and lighter product . . . one that Design free on request. Ask for them on your business 
can be constantly improved easily and quickly. letterhead. 








THE LINCOLN ELECTRIC COMPANY . Dept.G-1 . Cleveland 1, Ohio 






ARC WELDING . 


i 
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NUM 


G-E 


G-E plugging switch for 
flange mwunting—for built- 
in applications 


plugging switch for 


surface mounting—for gen- 
eral-purpose applications 


How this New 


switch operates 


Eddy currents are in- 
duced into a driven mem- 
ber (A) which rotates in 
the magnetic field produced 
by the alnico magnets 
(B). The resulting reaction 
turns the magnet assem- 
bly through its limited 
arc, and the contacts are 
operated by the Textolite 
arm (C) which connects 
the assembly to the 
movable contact strip (D). 
Springs (E) tend to hold 
the contocts (F) in the 
normal position so that, 
as the speed (and mag- 


© 


netic force) decrease, a 
point is reached where 
the springs take over and 
open the contacts. Lock- 
out device (G) holds con- 
tacts in OFF position until 
solenoid is energized. 


Two spring sizes are 
available, for speed ranges 
of 40 to 140 rpm and 140 
to 750 rpm. The switch's 
speed limit is 1800 rpm, 
hut higher-speed applica- 
tions can easily be made 
by gearing or belting 
down to the switch shaft. 


FASTER STOPS WITHOUT BRAKES 


New G-E PLUGGING SWITCH 


reduces lost machine time 
by bringing motors to rest 
quickly between operations 


Now it is simpler and more practical than ever before 
to equip your machines with time-saving, maintenance- 
saving plugging control. These new G-E plugging switches 
have been designed to take full advantage of the small 
size and high external energy of G-E alnico magnets. 
Available now for both flange and surface mounting, 
these oiltight, dustproof switches are easy to install. 
Their smooth-contoured, die-cast enclosures give a 
pleasing appearance that will “go wel’ with your 
modern machines. 


BUILT FOR LONG LIFE 


With a contact-making mechanism that has no frictional 
parts or clutches, G-E plugging switches are inherently 
long lived. Use of a spring-bronze contact strip gives a 
wiping action that keeps the switch contacts clean and 
assures dependable operation with little maintenance. 

Safety to operating personnel is also an important 
feature of these switches. A simple lockout device can 
be provided which serves to keep contacts in the OFF 
position until the motor is energized. This prevents acci- 
dental starts in case the motor is turned over by hand in 
making a machine setup. 


Adjustment of contact operating speed is made quickly 
and easily with a screw driver. 


For complete details on these little ‘‘production boost- 
ers”, check “plugging switch” data on the coupon to the 
right. 


Keep on buying BONDS—and keep all you buy 


GENERAL (9 ELECTRIC 


Propuct ENGINEERING — DECEMBER, 1945 





TIMELY HIGHLIGHTS 


e G-E PRODUCTS 












32. insulation extraordinary 


This outstanding inor- | 


ganic insulation material 
can be molded with or 

























































i without metal inserts to i 
. precise, permanent di- 
a mensions. For electronic, | that need 
power, and appliance ————— —— 
i equipment, where high dielectric strength, heat and less space 
arc resistance, or low dielectric power losses are F your machine requires a smoll low-speed 
3 essential requirements, ask for G-E mycalex. motor, you'll like the two big advantages of 
. G-E fractional-horsepower gear-motors. First, 
I e they operate at a higher efficiency thon any 
T other low-speed drive of comparable cost. 
l This means a substantial power saving for your 
l. customers, Second, the planetary-gear system 
d j used permits a compact package of motor and 
s ...rectangular magnet wire speed-reducer that requires little more spoce 
than motor alone. Designwise, this gives you a 
Did you know et — better-looking machine. G-E gear-motors require 
tangular Formex” magnet less maintenance and are easy to install. 
wire is now available in 
jl widths down to 0.085 The G-E line of fractional-horsepower gear- 
y inch and in thicknesses motors covers a range of standard ratings from 
down to 0.004 inch. Va to % hp, in polyphase, single-phase, and d-c 
" Formex magnet wire per- types. You also have a choice of either the 
id mits higher coil winding speeds, because its insulation concentric-shaft, planetary-gear type (for speeds 
is not easily damaged. There is, therefore, no need for between 520 and 13.5 rpm) and the right-angle 
fibrous coatings. Varnish treatment, if needed, is easier. shaft, single-worm or planetary-worm type (for 
nt For details, check Bulletin GEA-3911 on coupon. speeds between 197 and 5.7 rpm). For more 
as details, ask for Bulletin GEA-3981. 
i s 
į- 
ly ..-for reliable push and pull 
I GEA-39 m : 
"1 If you have a job —— — aoe 
where a straight-line mo- ofa on; Plugging —— R 
he tion (push, pull, or recipro- mycalex — 
cating) is required, try See your copy — 
G-E solenoids for steady, 't contains 102 — 1945 File fo, 
accurate performance. Name “ting G-E — a designers— 
\aximum voltage for all 4 din 
types is 600; 60 to 25 cycles, and d-c. Maximum Pany 
stroke range is from 3⁄4 inch to 3 inches. Check Street 
olenoid data” on coupon for more details, City. 


*Trade-mork reg. U.S. Pat. Off. 
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> Let Speed 


@ This is the age of variable speed control for pro- 
duction machines. The machine that does not have 
it is woefully handicapped for the big jobs ahead. 

But it is an age of compact, unencumbered, 
streamlined designs, too—with a definite trend 
toward incorporating speed control mechanisms 
within *he framework of machines. 

REEVES Speed Control units are outstanding for 
these installations, due to their wide range of de- 
signs and sizes which include the internal oper- 
ating parts only, of two basic units—the famous 
REEVES Transmission and the Motodrive. The 
other basic REEVves unit—the Motor Pulley—is 
already ideal for incorporating in the design of 


the simple, proved, space-saving mechanisms of- 
fered by REEVES to make any machine a better 
machine with variable speed control. There is a 
REEvES "field" engineer near you. He is prepared 
to counsel with you on factors calling for thorough 
and careful judgment—speed variations, h.p. re- 
quirements, available space, driving connections, 
methods of control. 

Many of our field engineers are veterans of fif- 
teen or more years’ specialization in this field. 
Behind them is the cumulative experience gained 
through more than 260,000 REEVES installations 
in 25,000 industrial plants. From no other source 
is it possible to secure so wide and seasoned an 


a machine. 
Start planning now to incorporate in your design 


experience in the correct application of speed 
control. Write for copy of Catalog K-450. 


pg? REEVES MOTODRIVE 


$ Internal Operating Parts— Here is an example of 
the use of the Motodrive Internals by a manufacturer 

of machine tools, Reed-Prentice Corp. The company de- 
signed and built the frame of its new Vertical Miller and 
Die Sinkers to incorporate the REEvES mechanism on an 
adjustable ram for providing infinite control of spindle 
speeds. On Model 12-V shown left, operator secures any 
speed from 97 to 1730 r.p.m. merely E pressing button. 


The Motodrive utilizes the 
proved REEVEs principle of a 
V-belt driving between two 
pairs of cone-shaped discs 
which are adjustable to form 


— ——7 


an infinite number of driving 
and driven diameters. One 
shaft receives power from the 
constant speed motor; the other 
delivers power at infinitely ad- 
justable speeds. The mechan- 
ism is simple in design, rugged 
and is practically maintenance- 
free. 


T Ea 


REEVES Speed Control 


E: Che d Speed for TT GAA 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
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REEVES TRANSMISSION d REEVES MOTOR PULLEY 






Internal Operating Parts—This is how the Ameri- To provide complete speed flexibility for its indi- 
can Machine and Foundry Co. incorporates the rugged, vidually motored welders, Thompson-Gibb Electric Weld- 
accurate REEVES Transmission Internals within the head ing Co. uses the Reeves Vari-Speed Motor Pulley. Close- 
of its A. M. F. Glen “340” Food and Industrial Mixer. Op- up below is view from top with cover removed to show 
erator can vary speeds instantly and without stopping— installation in No. 2A Press Welder. Unit is applied 















to mix all kinds of batches from liquids to heavy doughs. to shaft extension of any standard constant speed motor. 





A 


Es A ra 
iu 
m 


E 


mm 









The designer who adopts REEVES Motor Pulley forms actual driving 


Internals can plan his machine 





element between motor and ma- 





from the most practical and eco- chine. Consists of an assembly of 








nomical engineering standpoints, two facing cone-shaped discs, a 
motor base with adjusting hand- 


wheel and a Reeves V-belt. By 


for these parts can be placed in 





practically any required position. 







These Variable Speed Transmis- turning handwheel, motor is 





sion Internals can be supplied moved forward and back on base, 





to vary driving speeds. 


with or without frame bearings. 
















VARIABLE SPEED TRANSMISSION for VARI-SPEED MOTOR PULLEY converts MOTODRIVE combines motor, speed vary- 
pr jing infinite, accurate speed flexi- any standard constant speed motor to a ing mechanism and reduction gears in single 
b wer wide range—2:1 to 16:1. variable speed drive within 4:1 ratio. compact unit, Speed variation 2:1 to 6:1 
fractional to 90 h.p. Sizes to 15 h.p. inclusive. Sizes to 15 h.p. 
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TYPE "A" 


Bi) Tilen «pfo Reconversion 


The result will show that CLUTCH HEAÐ Screws have exclusive features 
and advantages that out-mode all other screws on the market today... 
each a factor that contributes importantly to the Jower final cost of 
assembly and servicing. 


FOR SPEED . . . Center Pivot entry into the wide roomy Clutch makes straight driving 
automatic and smooths out slow-down hesitation. 


FOR MORE SPEED . . . Driving engagement is all-square. Flat sides of bit contact 
straight walls of Clutch for effortless, therefore easier and faster, drive home. No 
ride-out as set up by tapered driving. No fatiguing end pressure to combat. No 
delay replacing reamed screws and chewed-up heads. 


TWO-WAY SAFETY . . . Automatic dead-center entry and positive torque drive 
(without ride-out) eliminates the slippage hazard .. . protection against injury to 
manpower and damage to materials. 


A NEW LOW IN TOOL COST . . . The rugged Type “A” Bit stands up through 
long ‘‘non-stop” spells, driving extra thousands of screws without interruption. 
Reconditioning to original efficiency requires only a 60-second application of the 
end surface to a grinding wheel. 


SAMPLE SCREWS AND BIT SENT ON REQUEST 


FOR BREAKING “BOTTLENECKS” . . FOR SIMPLIFIED FIELD SERVICE ; . 


A reverse turn of the Type “ʻA” This is the only modern screw 
Bit in the Clutch recess forms basically designed to operate 
the Lock-On, uniting screw and with an ordinary type screw- 
bit as a unit for easy one- driver. Witha Type ''A" driver, 
handed reaching to hard-to- the Lock-On featvre permits 
get-at spots. Lock-On is auto- the withdrawing of screws un- 
matically released by normal S damaged and held safely for 
driving of the screw. re-use. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 3 CHICAGO 8 NEW YORK 7 
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W HEN war cut off America’s supply of imported 


Christmas tree ornaments, Corning stepped into the 
picture . . . adapted its production facilities to turn 
them out at the rate of hundreds per minute. And 
they were better, more rugged, more brilliant. 

When chemical plants handling highly corrosive 
materials complained that their metal pumps were 
being eaten away almost as fast as they were installed, 
Corning was consulted. In cooperation with the Nash 
Engineering Company, a pump was developed in which 
the material being handled came in contact only with 


corrosion resistant Pyrex brand Glass. Today these 


pumps are in constant day-in and day-out service. 
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These are extreme examples of the glass engineering 
problems Corning has helped to solve. Whether the 
problem involves beautiful decorations to be produced 
by the million with a sales and price appeal for the 
general public, or whether industrial parts of chemical 
resistant glass designed for serviceability and made to 
precision tolerances, to answer the rigid requirements 
of an engineer—Corning will be glad to work with 
you on the solution of your problem. Corning engineer- 
ing service is available for the asking. 


Industrial Sales Dept., PE 12 


CORNING GLASS WORKS 
CORNING, NEW YORK 


INDUSTRIAL SALES DEPT., PE 12 
Corning Glass Works, Corning, New York 


Please send me a copy of your Bulletin 842 
“Industrial Glass by Corning." 


Name Title 
Firm 
Street 


City and State 










THERMOPLASTIC 






PERFUME DISPLAY 
RING DISPLAY 


THERMOSETTING 









ak - 


MAKE-UP TRAY POCKETBOOK DISPLAY PEN DISPLAY 





4 





To reach a sound conclusion to your problem in plastics consult the skilled 





technicians—engineers and designers—of the General Electric Company. For 








advice on the successful application of plastics materials using all available 





processes of manufacture, write Section F-36, General Electric Company, 
One Plastics Avenue, Pittsfield, Mass., or call the General Electric Plastics 


Divisions’ office nearest you. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 


GENERAL @ ELECTRIC 
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MORE THAN 20 YEARS AGO Hyatt Roller 
: Bearings were first used in Kinney Manufacturing 
Company's Heliquad Gear Pump. These bearings provided 
six distinct advantages which have greatly helped to make 
this pump famous for performance: 


1. Almost total elimination of wear at bearing positions. 
2. Packings stay concentric, wear evenly, require infre- 
quent adjustment or renewal. 
. Main gears maintain correct cperating relationship, 
last longer. 
. Timing gears continue to roll on their pitch lines, do 
not wear. 
j. Simple external bearing mounting design is possible 
(due to Hyatts requiring little lubrication). 
6. Pump starts easily, runs freely. 


Hyatt engineers will gladly consult with you on any present 
or future bearing problem you may have. 


HYATT BEARINGS DIVISION * GENERAL MOTORS CORPORATION 
Harrison, New Jersey + Chicago + Detroit + Pittsburgh + Oakland, California 
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How many ways can this 
NEW BOOK help you? 


WESTINEHÜUSE 
METALS & ALLOYS 


ér Comminicatiuns CLT ML Tae ia equipment 


Pelee 


^ 


XL 


* 4 — — 


~r 


E eii aAa r aan IE 


Here’s real help for conimunications and electronic 
equipment designers . . ‘a fact-packed, thoroughly- 
illustrated book on Westinghouse metals and alloys. 

This new book includes complete data, performance 
characteristics and applications for more than a dozen 
Westinghouse metals and alloys in five major classes: 
magnetic; electrodes, filaments and contacts; sealing; 
joining; and high temperature. An extensive table 


permits a detailed comparison of Westinghouse and 
other metals and alloys. 


Your nearest Westinghouse office can supply you 
with copies of this new, ‘authoritative book and a 
Westinghouse engineer wil! be glad to help you find 


30 


new ways to put these metals and alloys to work in 
your own product designs. Write today for your copy 


of B-3369. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. 


J-94672 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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. . . another Westinghouse guide 
prepared specifically for engi- 
neers who design electronic and 


communications equipment 


f." 
) { 

a fu 
z e | i| 
r Ne i 
a a ha 
\ S ~— HA 
"a y = =>) 


* 


2 - 


Kovar “A” and Dumet are notable achieve- 
ments in the search for tighter bonds between metal and glass. 
For example, Kovar “A” is easy to form and machine in large 
sections, seals perfectly into hard glass and solders readily. 
Dumet, on the other hand, is well suited to sealing with soft 
glass and is used extensively for leads and element supports. 












Cupaloy, molyb- 
denum and tungsten are three Westinghouse metals with high 
purity and exceptional physical properties. Cupaloy—a nearly 
pure copper, alloyed with silver and chromium—offers many ad- 
vantages because of its high yield and tensile strengths, contrasted 













n with the softness of copper. Tungsten is hard, dense, has a high 
y melting point, and makes a perfect seal with glass. “Moly”, a 
). metal with a promising future, finds wide usage because it can 
be made gas-free quite easily 
2 
; 
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A QUICK CHECK LIST OF WESTINGHOUSE METALS AND ALLOYS 


Hipersil and Puron— practically blanket the needs of all non- 
permanent 
They offer — variety of characteristics in permeability, efficiency, 
purity and strength. Each has its own peculiar properties which 
— where applicable — improve performance far beyond the 
capacity of previously used materials. Puron—the magnetic 
characteristics of which are useful in fundamental research — 
is employed commercially as a spectroscopic standard. The other 
four are used entirely for magnetic circuits. 








per, 35-Alloy and solders play an important role in every phase of 
industrial joining, and the particular characteristics of each 
metal fit it especially for certain joining operations. Comparative 
data and discussion make quick selection possible. 





This new, helpful book is another of many 





Westinghouse guides developed especially to 
help communications and electronic engineers 
gain outstanding performance in their designs. 

Here is a quick check list of some of these 
metals and alloys described in the book . . . what 
they are, where to use them, what they will do. 

Your nearest Westinghouse office will be glad 


to work in applying them to your own designs. 
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These five metals—Hipernik, Conpernik, Hiperco, 


gnetic circuits, whether commonplace or critical. 


Westinghouse Phos-Cop- 


Westinghouse has just compiled a new 
catalog on general-purpose switches, relays 
and other devices. The devices listed in this 
catalog have been refined over many years to 
meet the exacting demands of engineers re- 
sponsible for plant performance. The catalog 
contains data on the following classes of prod- 
ucts: Indicating Lamps and Wiring Devices, 
Pushbuttons and Control Switches, General- 
Purpose Relays, Contactors, Pressure, Vacuum 
and Limit Switches, Timers, Protective Relays 
and Photoelectric Devices. 





Mallory [MT Button. Switch 


— Sure Control for 


NIGHT different circuit combinations permit a wide 
E variety of applications for this Standard Mallory 
Push Button Switch—from remote controls for huge 
industrial machines to operation of small laboratory 


test instruments. 


Each circuit combination of this Mallory switch is avail- 
able in either a locking or a non-locking type. Locking 
types keep the circuit closed until the button is pulled 
out. Non-locking T maintain contact only while the 
button is held depressed. 


Special construction features provide improved electrical 
characteristics and assure long operating life. The switch 
frame and bushing are nickel-plated brass. Low-resistance 
contacts are silver. Contact springs are nickel-plated 


phosphor bronze. 


et the push button or circuit selector switches you 


need from the Mallory catalog. Your nearest Mallory 
Distributor—who has a stock of standard switches— will 
gladly furnish you with a copy of this useful catalog, 


which lists 1646 precision items. Or write us today. 





CIRCUITS 


PUSH BUTTON SWITCHES 


M: G- as MI 
+ Ü 
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P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA qo 


Industrial and Electronic Sue 
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EVERY MEMBER OF 
ALLIS-CHALMERS GREAT 
NEW V-BELT TEAM IS 
SPECIALLY DESIGNED, 

TESTED AND BUILT 

TO LICK A SPECIFIC 

DRIVE PROBLEM, 

SAVE YOU 
MONEY AND 
TROUBLE 


THEY CALL ME 
STATIC-RESISTING SUPER-7 
BECAUSE | CARRY STATIC 
CHARGES TO MACHINES 


A LITTLE OIL DOESN'T FAZE ME 
AT ALL. IMA OILRESISTING SUPER-7 
... HANDLING 90% OF 
ALL OILY DRIVE CONDITIONS, 


Texrope V-belts are available nation-wide through Allis- 
Chalmers Dealers and Sales Offices. It pays to make Allis- 
Chalmers your V-belt drive headquarters. 


 ALLIS-CHALMERS 


Texrope Super-7 V-Belts result from the cooperative research of two great com- 
panies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. A aed 
1961 





BULLETIN! 


SPEED RECONVERSION 
WITH HELP OF NEW 
FREE A-G KIT! 


Guide to “How fo 
Take Reconversion 
Inventory” of Drives, 
Motors, Pumps 


Help in the big job of reconverting for 
peacetime production is now offered to 

lants everywhere by Allis-Chalmers 

fg. Co., its district offices and dis- 
tributors, To all who request it, we're 
sending the new “Reconversion Inven- 
tory Kit”, planned to speed the task of 
determining the condition of your ex- 
isting equipment — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in reconverted production, 


SUGGESTS PROCEDURE, 
STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 
saver... leads efficiently to probable 
trouble spots, helps clear them up. 
Gives bearing tolerances, resistance for- 
mulae, etc., in compact, easily-used form. 
Check List appraisal charts help deter- 
mine present and future condition of 
units inventoried. 


HOW TO GET YOUR KIT 


For your free Reconversion Inventory 
Kit, call your nearest Allis-Chalmers 
distributor or district office, or write 
Dept. 94, ALLIS-CHALMERS MFG. Co. 
Milwaukee 1, Wis. 


ALLIS-CHALMERS MFG, CO. 
Dept. 94, Milwaukee 1, Wis. 


Please send Reconversion Inventory 
Kit free of charge to: 


DERE eim damit mdi iE 


Te T EO * 


Resesececsesesesecae 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co, 
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ON DRESSING TABLES...AND AT SERVICE STATIONS 


CLOSURE LINERS for cosmetics. 
Fiber container liners for motor 
oils. It is estimated that over 30,000 
products are protected by liners of 
VINYLITE resin-coated paper! Out- 
standingly resistant to moisture, 
alkalis, oils, alcohols, and most acids, 
VINYLITE resin paper coatings guard 
contents against loss and contamina- 
tion, and protect containers against 
deterioration.Tasteless,odorless, and 
non-toxic, these coatings have been 
very widely adopted in the pharma- 


ELT 


ceutical, food, and beverage fields. 

Liners of VINYLITE resin-coated 
paper retain their characteristics 
and are unimpaired by long periods 
of storage. For certain applications, 
the paper is self-sealed under heat 
and pressure into air- and water- 
tight packages. Versatile and serv- 
ing where it was formerly necessary 
to use a variety of packaging 
materials, VINYLITE resin-coated 
papers have helped many manufac- 
turers reduce liner inventories and 
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cut packaging costs to a minimum. 

Write Department 10-K for de- 
tailed information about VINYLITE 
resin paper coatings. They may 
prove the thorough-going and eco- 
nomical answer to your own pack- 
aging problems. 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
Maa 
30 EAST 42ND ST., NEw York 17, N.Y. 


487108 





,..ünd here's 
WHY American 
Phillips Screws 
COST LESS on 


any Screw 
Driving job , 


1. Raw Material Inspection: Every month, American 4 
buys hundreds of miles of steel, brass, bronze, and everdur. And 
every lot is checked for quality before going into production. 


2. Process Inspection: Product-samples are checked 
every few minutes to make sure that machines are maintain- 
ing accuracy on every process... heading, slotting, shaving, 


threading. 


3. Head, Thread & Point Inspection: 
Moving along on conveyor belts, screws are in- 
dividually checked to make sure there are no 

burred heads, drunken threads, or dull points. » 


4. Automatic Weigh-Count: 
Each newly filled box of screws is weighed 


against a counted gross, to make 


sure that 


there are at least 144 perfect American Screws 


in every gross-box. 


American's modern, high-speed manufacturing methods 

. checked by these four inspections... are easy-to- 
see reasons why more and more screw and bolt buyers 
are marking their orders: "American brand... 


don't substitute.” 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAN 
Chicago 11: 589 E. Illinois Street 


Detroit: 502 Stephenson Building 


One 
driver, other holds 
work 


—— No wob- 
ing, no Groped 
screws. Phillips 
screw a er 
as one self- 
aligned unit until 
screw is driven. 


ed -$ur 
paseen ae 
mhil] wein à 

skilled result i 
Sohe kdai. $ i 


DAE e 
x cer at 
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ALL THE FACTS YOU NEED 


FOR SUCCESS AT THE PACKING POINT! 


New Packings Manual Replaces All Other Data on Design and 
Application of Hydraulic and Pneumatic Mechanical Packings 


Here in one handbook is all the 

basic information you need to in- 

sure your design’s success at the 
'acking point. 

Graton & Knight's new ME- 

HANICAL PACKINGS MANUAL gives 

1 — at last — reliable facts in a 

field of mechanics where no adequate 

tbook has ever been available. 

You will find in its 336 pages a 

rough discussion of how to select 

es and materials ... how to de- 

n recess and adjacent parts... 

iny other basic principles which 

lence packings life and machine 

ormance. 

er 100 drawings of packings 

gn and application. Nearly 50 

ence tables which will save you 

-consuming calculations. 100 


photographs of successful installa- 
tions, causes of packing failure, etc. 
SAVE TIME AND TROUBLE 

You save time — for the appli- 
cation information, diagrams and 
tables lead you quickly to the right 
solution of your problem. You save 
trouble—for the proper packing, 
properly installed in your equip- 
ment, gives the customer satisfac- 
tory service. 

WRITE FOR YOUR COPY 

Get your copy now — refer to it 
when your design reaches the pack- 
ing point...read it as a “re- 
fresher” course in packings. The 
handbook is bound in genuine 
leather to withstand constant usage. 
Send coupon and $4.50 to Graton & 
Knight Co., Worcester 4, Mass. 


GRATON & KNIGHT COMPANY 


WORCESTER 4 


MASSACHUSETTS 


World's Largest Manufacturer of Industrial Leather Products 


) ` 
Pr t ENGINEERING — DECEMBER, 1945 


“The Finest Source of Packings 
Know-How | Have Ever Seen” 


That’s how one leading designer describes the 
G&K MECHANICAL PACKINGS MANUAL. Look 
over this partial list of features and you will 
see why the Manual is a must for every 
design engineer. 


Principles of Hydraulic and Pneumatic Machines 
Selection of Packings Materials . . . Basic Packings Types 
. . . Fundamentals of Application ... Design and Applica- 
tiom of Leather Packings and Accessories ... Synthetic 
Rubber Packings . . . Selection of Packings Types for Spe- 
cific Applications ... Hints on Installation and Main- 
tenance of Packings . . . Common Causes of Packings Fail- 
ure... Causes of Corrosion in Machine Parts Adjacent to 
Packings. 


MAIL THIS COUPON FOR YOUR MANUAL 


GRATON & KNIGHT COMPANY 
321 Franklin Street 
Worcester 4, Mass. 


Gentlemen: Please mail me, prepaid,...copies of 
MECHANICAL PACKINGS MANUAL, for which I 
enclose $... 


NAME 
COMPANY 


ADDRESS 





Lidlirgtaphy 


PAYING DIVIDENDS as an 


accurate guide in die designing 


Die making and design are not a guaran- 
tee that a die, upon initial operation, will 
produce castings free from faults. 

Various performance tests enable the die 
maker to change gates or vents which may 
be required because of obvious structural 
voids or voids which become apparent only 
after expensive machining operations 

Recently, die designers have found x-ray 
an invaluable "control tool'' . . . through 
radiographic studies of the internal struc- 


ture of trial run castings. The necessity for 


INDUSTRIAL X-RAY 
í 
' 


changes in gating and venting is determin- 
ed quickly, thus providing more rapid die 
development at greatly reduced cost. 
When x-ray is used in the development 
and "spot-check"' of die castings, the econ- 
omy is far-reaching. X-ray eliminates the 
extra expenses involved in development 
time, and the wasteful production of a 
large number of trial castings. 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. J-02058 


Radiographic study of a 
motor bracket shows exces- 
sive porosity in the first pro- 
duction run. Both tapped 
holes and machined surfaces 
are called for at the points 
where these faults occur. 
X-ray examination prior to 
production would have de- 
tected this condition and sub- 
sequent loss been eliminated. 


Radiograph of the same cast- 
ing from a later run after a 
gate change had been made 
to produce a sound casting. 
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TLLA THERE 


STRENGTH to withstand the strains of high Large aluminum forgings and small, many 


centrifugal speeds, the steady pull or the alter- with complicated shapes, are being produced in 


nating load—stTRENGTH which translates itself tremendous numbers by Alcoa. They’re setting 


into great DEPENDABILITY—STRENGTH with the pace for new and improved postwar prod- 


the LIGHTNEss that’s inherent in aluminum. ucts—lighter, stronger, more dependable. Aleoa 


These are the properties accounting for the Aluminum forgings may help you accomplish 


widespread use of Aleoa Aluminum forgings the same results. ALUMINUM COMPANY OF 


in so many warplane applications. AMERICA, 2193 Gulf Bldg., Pittsburgh 19, Pa. 


Pri 
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The phenolics are the most versatile of all 
Naturally 


universal throughout industry. 


plastics this makes their use 
practically 
In the electrical manufacturing field, for 
example, you will find phenolic -molding 
compounds being used for literally thousands 
The Novex 


Combination Projector Viewer shown above 


upon thousands of vital parts 


serves as an excellent illustration of this 
point, Jts sturdy heat-resistant plastic 
housing was molded from a Durez phenolic 


compound 


This Novex Combination Projector 
Viewer effectively demonstrates the 
practical, sales-stimulating use to 
which Durez phenolic molding com- 
pounds can be put. Its durable, eye- 
appealing 14"-long body is molded in 
one piece. The complete unit embodies 
With 


molded-in inserts, these, naturally, 


several molded Durez parts. 


help to make assembly a simple 
process and keep production costs 
at a minimum. 


Heat-Resistant Housing 


By molding the housing for this Com- 
bination Projector Viewer of Durez, 
the manufacturers gain the heat-resist- 
ing and heat-insulating characteristics 
so necessary for the efficient operation 
of a machine of this type. Furthermore, 
a rugged yet lightweight construction 
results. 


Properties of the Phenolics 


Just as the Novex Corporation found 
a Durez phenolic plastic that fitted 
their job, so have many other manu- 
facturers. Such desirable properties as 
heat and moisture resistance and di- 
electric strength make Durez com- 
pounds of unusual value to electrical 
inherent 
characteristics such as highest dimen- 
sional stability at temperature ex- 
tremes, excellent moldability, and 


manufacturers. Additional 


impact strength make them extremely 
useful to the automotive industry. 
Closure manufacturers find the eye- 
appealing, non-bleeding finish of 


molded Durez to be the answer to 


their materials problems. Time and 
again the versatility of the more than 
300 Durez phenolic molding com- 
pounds has provided the solution to 
the materials problems of the imag- 
inative design engineer. 


Competent Assistance Available 


The Durez laboratory technician is an 
experienced man. Years of successful 
development work and the continuing 
leadership of Durez phenolic plastics 
attest this. Your custom molder is also 
an experienced man. Many new mold- 
ing methods and processes make his 
service even more valuable than be- 
fore. Put these two men together and 
you'll stand an excellent chance of 
coming up with the answer to any 
practical 
which you may have. The services of 
the Durez staff are available at all 
times to you and your custom molder. 
Durez Plastics & Chemicals, Inc., 3012 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
40 East 34th Street, New Work 16, N. Y. 


plastic materials problem 


PHENOLIC 
RESINS 


THAT FIT THE JOB 
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Pd e Reliance Spring Lock Washers as immediate and automatic 
auxiliary tension devices have proven effective in maintaining 
TIGHT nuts, bolts and screws through compensating for loose- 
ness as a result of inevitable wear under all phases of service 
conditions. Types of Reliance Spring Lock Washers are availa- 
ble for every specific fastening requirement. They also serve as 
hardened thrust bearings, an additional aid to tighter fastenings, 
especially where movement in bolted parts exists. Reliance 
Spring Lock Washers insure tighter assemblies when used with 
lock nuts. But, lock nuts alone do not function as a substitute for 
spring lock washers when looseness occurs. Reliance Spring 
Lock Washers are made to all specifications and finishes from 
alloy, carbon, stainless and bronze. Folder Number 42 supplies 
additional detailed information. 


SPRINGLOX 
ROUND EDGE 
HY-CROME 


KNOLINK 


@ Reliance Rings (Snap—Lock—Bearing—Retainer). Their excel- 
lent service record in war products recommends Reliance Rings 
for your consideration as shoulders for shafts, bearing, counter 
bores and for locking purposes. They speed up production, con- 
serve critical material, reduce costs and simplity the designing of 
streamlined products. A vital new part serving as a shortcut to 
modern production methods! Designers and product engineers 
wanting to avail themselves of the desirable features of Reliance 
Rings should obtain Engineering Folder Number 43 which pro- 
vides additional information. 


— — erage € Eaton Springtites offer the maximum in advanced fastening 


engineering—a properly designed spring washer preassembled 

—— on a bolt or screw and fitted to exert its reactive pressure to 
|? promote thread friction. Tension is exerted at the correct point of 
leverage through improved fit on shank. Speed up your produc- 
tion—automatically balance your inventories—reduce your costs 
—eliminate waste with Eaton Springtites, the modern dual fasten- 

ing device. Folder Number 101 supplies additional information. 


- 
—1 


EATON SPRINGTITES 


AT ON 


MANUFACTURING COMPANY OFFICES AND PLANT MASSILLON, OHIO 


Kelian UONE o Dirisio 


Sales Offices: New York * m * Detroit * Chicago * St. Louis * San Francisco * Montreal 


EATON 
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The need for greater serviceability and more sales appeal in 
products of tomorrow underscores the advantages of ARMCO 
Stainless Steel Cold Rolled Strip. 

Before the war this rustiess steel helped make many prod- 
ucts look better and last longer. Today, more and more Ce 
signers are putting to profitable use the corrosion resistance, 
high strength and attractiveness of ARMCO Stainless Steels. 

Among these, products are refrigerator evaporators, oil 
burner sleeves, furnace humidifiers, architectural trim, hos- 
pital equipmenft cooking ware, flatware, cream separators, 
metal furniture, and gutters and downspouts. 


PROMPT DELIVERY 
Armco's mills are rolling to capacity now—turning out special 
sheet steels for new beauty, strength and service in equipment 
- of all kinds. We can offer you prompt delivery of ARMCO 
Stainless Cold Rolled Strip in coils or cut lengths. 

If your products are suited to this special steel, wire, phone 
eles MU due Mel aa Molalla Mul te Mu MU 
ican Rolling Mill Company, 2981 
Curtis Street, Middletown, Ohio. 


EXPORT: pM Armco International Corp. 


? 


HE E TEN RE 


)ELING MILL COMPANY 


SE SHEET STEELS 


See our catalog in Sweet's 
File for Product Designers. 
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A Metal Problem... Molded in PLASTICS 


‘Your product may not need a new treatment to 
make it come out right in plastics: But the creative 
thinking behind every Plastic Success Story may be 
just what you require to give your new develop- 
ments the stamp of quality. You get that thinking 
in sound product engineering, skilled mold-building 
craftsmanship, competent selection of plastics mate- 
tials, and resourceful handling of the most modern 


production facilities—when you bring your molding 
problems to TECH-ART. 


— 


TECHNICAL NOTES—Designed for service at sea, these plugs 
had to be water- and weather-proof, providing highest resistance 
to electrical leakage from pin to pin and insert to insert . . . 
Properties provided through close-tolerance work and the special 
dielectric (mica filled) plastic selected for this job. 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. * Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


PLASTICS COMPANY 


Another Plastic Success Story 


Brought to TECH-ART by a manufacturer of radar 
equipment, these station plugs for inter-communi- 
cation service presented an unusual problem —with 
an equally unusual solution. Packed with metal 
inserts and molded in mineral-filled plastic, the 
pieces behaved well in the mold—but when they 
came out, all that metal began to contract, and 
crack! went the pieces. Every conventional method 
for cooling them was tried —circulating water — oil 
and water dip —but the pieces still cracked. With 
all standard cooling processes exhausted, TECH- 
ART engineers set out on a different tack, coming 
up with a theory and practice so unconventional 
that it was hard to believe it would work —Yet the 
first piece under test came out as perfect as the 
ones in the photograph. Immediately, the new 
cooling process was incorporated into this job, and 
the thousands of accurate, flawless pieces that 
resulted added another chapter to Plastic Success 
Stories by TECH-ART. 


AT 
N 
PIONEER PLASTIC MOLDERS , Established 1891 





SPRING PRODUCTION 


LM 
ie 


I 


Mi 
Ld 


HE man who said ''My business is differ- 

ent" could easily have been a spring- 

maker. Certainly no other product is beset 
with more variables — size, shape, quantity. 


In Wallace Barnes procedure, “your spring 
is different," and its production receives care- 
ful engineering analysis for efficient methods 


of handling. This is so whether the order is 


OF 
Solid 


large or small; whether tolerances are tight or 
flexible. 


How to make springs may not concern you. 
Your interest lies in performance, cost and 
speed of delivery. Our practice of engineer- 
ing production methods works to your best 
interests and should be a factor in selecting 
your source of supply for springs. 


‘*Barnes-made is well-made’’ 


cb — 
— 


WALLACE BARNES COMPANY frieretconnecricur uss 
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AUTO-KLEAN disc -type. For allfluids 
except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
bolt Seconds. Sizes from 114' diam. x 74" 
cartridges to massive motor-driven models. 
With variety of built-in types. 


FLO-KLEAN wire-wound. For fluids 

containing highly abrasive solids such as 

metal chips, abrasive wheel particles, sand, 
Low pressure drop fluid moves in 
ght line, encountering only momen- 
restriction. Constructions to meet 
ng corrosive and erosive conditions, 


KEEP FLOW ) ON "GO" WITH 


CUN 


THE “FILTER-FINE” STRAINER 
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CLEANING THE FILTER 
WON'T STALL THE FLUID 


**Continuously-cleanable'' is a big reason why both 


machine builders and production men prefer the Cuno filter 


Machine builders appreciate the compactness of the Cuno — possible because 
the continuously-cleanable feature means no duplex installation is required for 
full flow. The Cuno filter occupies no more space than the usual partial-flow type. 

Production men like the uninterrupted flow. Cleaning the filter is done while 
the filter is still working. Turning a handle (by hand or by motor) cleans the 
Auto-Klean; a motor-driven backwash system cleans the Flo-Klean. Nothing, in 
either case, to remove or renew. 

The Cuno catalog in SWEET'S tells where to use Auto-Klean, where to use 
Flo-Klean (the latter generally in cases where the fluid-borne particles are highly 
abrasive). Positive cleaning action is effective down to .0025” size . . . minimum 
pressure drop... permanent, ail-metal filter elements in both cases. 

Apply direct to Cuno for complete catalog (use coupon) or for the recom- 


mendation of the Cuno engineering staff. 


a ED UID E CP EDU ü9 


CUNO ENGINEERING CORPORATION 
312 South Vine Street, Meriden, Conn. 


Please send me a free copy of your new catalog. I am especially 
interested in the services checked. 


JAir Actuated JEngines ]Paper Machinery 
Instruments ( ]Gear Hobbing Machines | ]Pneumatic Devices 
[ ]Air Tools [ ]Grinders Power Transmissions 
[Bakery Machinery | |Hobbing Machines ]Presses 


[ ]Balers [ ]Hoting Machines Printing Presses 
JPumps 


]Tapping Machines 
[ ]Test Stands 

[ ]Turbines 

[ ]|Turret Lathes 
JWelding Machines 


l 

l 

l 

i 

I 

l 

l 

l 

l 

[ Blowers [Hydraulic Systems l 

( ]Boiler Feed [ IIncubators 1 i l 

[ ]Coal Loaders [ Instruments — -> l 

Coating Machinery [Lathes Sera J 

[ |Combustion Equipment [ |Lubricating Systems =S p Svat l 

[Compressors (Machine Tools Ljopray >ystems j 

[ ]Controls [ ]Meters L JSuperchargers l 

[ ]Cooling Systems [ ]Milling Machines l 
[ ]|Crushers | JOil Burners. 

( ]Diesel Engines [ JOil Well Drilling l 

[ ]Dip Tank Systems Equipment j 

JDrilling Machines []Paint Spray Systems l 

Others 

l 

l 

l 

l 

a 


Name 


Company 
Address 
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When you start lifting 125 tons or more of dead weight 
out of the ocean, you can’t take any chances with the 
tremendous radial and thrust loads involved. That’s why, 
when Anthony M. Meyerstein, Inc., was asked to build 
the world’s largest sea-going crane (shown above), they 
turned to Torrington to engineer and build the bearings 
which would carry these loads. Result: eight specially- 
designed Torrington Bantam Tapered Roller Bearings 
handle the radial load for the luffing drive with tons to 
spare; two specially-designed Torrington Bantam Thrust 
Bearings carry the weight of the luffing mechanism with 
the same sure, safe ease. 


Designing such unusual jobs for heavy industry is all 
in the day’s work for Torrington engineers. No matter 
how big or complex your load or friction problem, 
Torrington will solve it for you... solve it with bearings 
that give you peak performance, ease of lubrication and 
maintenance, long years of outstanding, trouble-free 

: service. Save yourself time, headaches and money by 
roller bearing, designed to carry radial load of Y : . : 
455,000 pounds at 100 RPM on world’s largest consulting Torrington whenever you have bearing 
ea-gomg crane. O. D., 52"; I. D., 43”. Cross- N problems, routine or unusual. 


ection shows installation of 4 of 8 Tapered Roller 
Bearings which carry this radial load and one of 


two Tiras! Broring; for bendling tbe weight al THE TORRINGTON COMPANY * BANTAM BEARINGS DIVISION 
——— SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


Cut-away view of Bantam single-row tapered 


STRAIGHT ROLLER TAPERED ROLLER * NEEDLE > BALL 
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WL-889R 


WL-892R 


TUNE IN: John Charles Thomas 
— Sunday, 2:30 P.M., EST—NBC 
Ted Malone— Mon. through Fri., 
11:45 A.M., EST—ABC 
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OSCILLATING 


WESTINGHOUSE 


ELECTRONIC TUBES FOR 
ELECTRONIC HEATING 


Westinghouse manufactures a call your local Westinghouse 
complete line of electronic tubes district office or write: 

that will meet your RF heating 
requirements. For descriptive Westinghouse Electric Corporation, 
data on any of the types shown, Bloomfield, New Jersey 


Electronic Tube Sales Department, 


WL-677 


WL-575A WL-872A/872 


Westinghouse 
Election tba at Work, 





MORE SPRINGS—BETTER SPRINGS 


OV SPEXNG o NK 


y 8 
+ 


To give the devil his due, tl 
„ necessities of war forced rapid ai vane 
= equipment. and techniques for y 


more springs and better d 
often at less expense. 


This organization played a major role in that 
development and our new and 
high speed mass production facilities are now 
at the service of manufacturers of peace- 
time goods. 


If high grade ‘cil rings are 
essential parts in your products, better check 
with our engineers to learn what can be 


done today . .. through re-design, new 
materials, new production methods , . . to 
.. improve performance, lower costs or speed 


delivery on many types of springs. 
Your Inquiries Invited 





THIS SERVO MECHANISM ASSEMBLY 
FOR FAMOUS BOMBSIGHT X 


Was Manufactured by Clifford 


This 


uses 


Servo 


seven 


mechanism assembly 
different bellows to 
coordinate various elements in the 
bombsight ...and to compensate 
for altitude and speed changes. 
Clifford — first commercial pro- 
ducer of hydraulically-formed bel- 
lows — was one of two companies 
chosen to manufacture the com- 
ponents and assemble the device. 


CLIFFORD 


First with the Facts on Hy- 


draulically-formed Bellows 


HYDRON 


Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing ... Brazed 
by Clifford’s Patented Method. 





AIRCRAFT 
BELLOWS 


INSTRUMENT 
BELLOW* 


Each of the seven bellows was 
designed and produced to perform 
its exact function... and to meet 
very accurate tolerances on calibra- 
tion and final testing. 

The bellows types and assembling 
techniques employed in manufactur- 
ing this Servo mechanism assembly 
suggest possible applications to 
other aircraft and industrial in- 


struments requiring compensation 
of pressure changes as well as 
temperature control. 

For specific recommendations on 
bellows or bellows assemblies for 
your requirements, submit sketches 
and data before your de- A 
signs are too far advanced. .Z 
For further information, Mete 
use coupon below today. "en 


Po-------------—--- 


D Air conditioners - unit 

D Air conditioning systems 

DJ Aircraft 

D) Carburetor altimeter controls 
LC) Engine thermostats 

DO Gasoline valves 

D High pressure steam devices 
D Hot water heaters 

D Instruments 


temperature and pressure 


Other applications 
NAME 
COMPANY 
ADDRESS 


STEAM TRAP 
BELLOWS 
ASSEMBLY 


BELLOWS 
SEAL 
ASSEMBLY 


Propucr ENGINEERING — DecemBer, 1945 


Remote and direct control of 


CLIFFORD MANUFACTURING COMPANY 
564 E. FIRST STREET, BOSTON 27, MASS. 


Please send me information on Hydron Bellows and Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


O Kilns & ovens — industrial 

O Oil heating systems 

O Oxygen flow indicators 

O Oxygen regulators 

DO Process controls 

O Refrigerating systems 

D Refrigerator controls 

O Refrigerator switches 

O Stoves & ovens commercial 
O Stoves & ovens — domestic 


ALL ALUMINUM 
co] ) ielts 


Act ALUMINUM 
F COOLANT RADIATOR 





What can these 
Carpenter 


Low Expansion Alloys 
Do for You? 


Low expansion alloys can solve two types of prob- li ° i 
lems. The first is the need for greater accuracy or Some App ications or 


better performance where a product operates over G 
a range of temperature. The second is the need to reater Accuracy 
produce a definite amount of motion for a certain 


Some of the most obvious appli- 
temperature range. 


cations include measuring 
instruments, as well as preci- 
Carpenter Low Expansion Alloys sion devices for aviation and 
— 7 There are three Carpenter Low scientific — Another — in- : 
Bupansion diop to meet the cludes radio and electronic devices where ex- 
ad needs of various temperature pansion due to temperature change affects the 
ranges. Carpenter Invar "36" constants of the electrical circuit. Then there 


EXPANSION 


< 
«S 


d 
st NVAR "360 


Laan UE | covers the most commonly used are other applications where it is desirable 

TEMPERATURE 350 . . 
temperature range of —80°F. to +350°F. with an to have low expansion and match it to glass. 
expansion about | 10 that of carbon steel. The same The hypodermic "yo with om Invar 36 


by Carpenter Free-Cut Invar 


"36'' which is a free-machining j Applications that Produce Motion 


alloy suitable for use on auto- WA, | The combination of Invar ‘‘36”’ and some alloy such 
matic machines. For the range TEMPERATURE 600" as brass with a high coefficient of expansion can be 


of O°F. to 600°F. Carpenter Low Expansion “42” used to produce motion. Some applications include 
expands about !4 that of carbon steel. For tempera- thermoswitches, immersion thermostats, 


tures up to 1000*F. Carpenter Low Expansion '49" various types of bimetals. 

^ has a substantially lower ex- 
pansion rate than carbon steel 
and can be used for tempera- 


EXPANSION 


Ene MA 


For further information on how Carpenter 
Low Expansion alloys can help you, write 
full details about your problem to our metal- 
tures above 600°F. or for the lurgical department or ask for our engi- 

L PERATURE oa" whole range. neering bulletin. 


EXPANSION 
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w«build-in a VEEDER-ROOT Counting Device 


You make your product write ifs own counter-signature to 
your guarantee...in performance-figures that leave no room 
fof argument ... when you build into it a Veeder-Root 
Counting Device as a standard, integral part. 


Then, when your product fulfills its guarantee, the Veeder-Root 
Countef plainly says so. For it has faithfully counted every 
turn, stroke, piece, trip or other performance-unit completed 
since your product was installed. And this evidence helps to fore- 
stall unfounded complaints and litigations, as well as loss of time, 
money, and customer goodwill. 


Veeder-Root Devices, mechanically or electrically operated, can 

readily be built into any product whose performance is measured 

in motion or impulse . . . from machine tools to X-ray tubes! And 

even beyond this protection value, Veeder-Root Devices give 

you a new type of production-Countrol to merchandise to your 
markets—a potent new selling feature for peacetime competition. Write. 


JER-ROOT INC., HARTFORD 2, CONNECTICUT 
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Protect your Motor Investment 
by Eliminating Motor Burnouts 


The simplest method for stopping motor burnouts is to buy 
motors with built-in Klixon Motor Protectors. 

These simple, foolproof protective devices take into ac- 
count all possible variables that cause the motor to over- 
heat... and cut the motor "off" the line whenever the tem- 
perature reaches the danger point. Because they are built 
into the motor by the motor manufacturer, you get a proven 
and tested combination that permits the motor to operate to 
the limit of its capacity . . . yet it is fully protected against 
overheating and burning out. 

Low in cost, Klixon Protectors save you money by cutting 
motor burnouts, repairs and replacements. Specify Klixon 
Built-In Protectors with every motor you buy. They are avail- 
able for A.C. motors all sizes; D.C. motors up to 30 volts. 
Write for bulletin PR 112. 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 


52 


CLICK! IT'S OFF! 


.Should a motor become overheated and dan- 


gerously hot, the Klixon Protector snaps the 
power “off” preventing the motor from burn- 
ing out. 


CLICK! IT'S ONI 
When the motor cools to safety, the Klixon 
Protector snaps the power "on" automatically 
if the automatic reset is specified ... or when 
the reset button is pushed when manual type 
is specified. 
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Specially tooled and equipped with air controls, this Atlas Shaper indexes once around with a 
rough cut and once around with a finish cut, then cuts 36 splines on the end of a four-way 


hydraulic valve part used in practically all types of American bombing planes. 


In holding to the extremely close tolerances specified for this and other fine precision work, 
Atlas Shapers emphasize correctness of design; accuracy of construction; and the ability of Timken 
Tapered Roller Bearings to eliminate friction, prevent wear, hold vital moving parts in correct 


and constant alignment and protect them against radial, thrust and combined loads. 


The Atlas Press Company, Kalamazoo, Michigan has used Timken Bearings for years in their 
lathes, shapers and other equipment. They have proved it pays—and so have their customers. 
The trade-mark “TIMKEN” is stamped on 
every tapered roller bearing that goes in their 
product — assurance of bearing performance 


at its best. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON 6, OHIO 
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CUTS TIME, LABOR € 


MATERIALS IN HALF 


» ©, the new " Vinylite" 


mu. 


fer coating cotton, nylon, 

» - 2 7. 

als . . . which resists oil, 
x +. . withstands the oxidizing 

d the photochemical effects of sunlight 
fonally immune to moisture, abrasion 


cani variation. Learn more about FUZON-O. 


Ec. 


M for booklet to the Stanley Chemical Company .. . 


manufacturers of Stanley Lacquers, Enamels, Syn- 
thefics and Japans __. East Berlin, Conn. 


"e 


* 


*Trade Mark Carbide and Carbon Chemicals Corporation 





á 
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Heart of this new, 
weighing only 10 pounds. 





The Deluxe Oil Filter uses a Muehlhausen 
Spring to assure continued cleansing of oil. 


“The backbone of the DeLuxe Oil Filter Cartridge” —is 
how DeLuxe Products Corp. terms this Muehlhausen 
Spring. Cotton is one of the best oil cleansing materi- 
als. Yet it tends to compress when oil is fed through 
it, and thereby impedes and even stops oil flow. To 
prevent such collapse, DeLuxe uses this spring to 
maintain uniform density of the cotton cartridge and 
to guarantee correct rate of oil flow. 

The inside of an oil filter is an unusual place for a 
spring, but then you will find Muehlhausen Springs in 
many unusual places — indicating a diversity of spring 
experience that may be helpful to you. 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
810 Michigan Avenue, Logansport, Indiana 


mn nnns s. MUEHLHAUSEN 


SPRINGS 
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WHY SPEED NUTS ARE FIRST 


When ALL assembly costs are down in black and white... 
when TOTAL net assembly costs are figured... that’s when 
SPEED NUTS really show results in the Cost Department. 
For SPEED NUTS reduce assembly costs in many ways. 
They completely eliminate lock washers—saving the cost NOTHING LOCKS LIKE A SPEED NUT 
of the washers and the time necessary to handle and : 
install them. Moreover, hundreds of SPEED NUTS have | Ony PEFD NUTS provide a COMPENSAT. 
been designed to perform multiple functions and eliminate » reod loct ond a SELF-ENERGIZING 
two or more assembly parts. spring lock. As the screw is tightened the 
SPEED NUTS are applied faster and easier to speed up two arched prongs move inward to lock 
assembly. They can't “clog?” with paint or enamel to against the root of the screw thread. These 
delay the assembly line. ''Self-retaining" types of SPEED free-acting prongs COMPENSATE for toler- 
NUTS do away with expensive welding and clinching ance variations. Compression of the arch in 
operations. And SPEED NUT spring-tension resiliency 


i — lai lasti l "n m prongs and base creates a SELF-ENERGIZ- 
— — — —S — — —— Nee ING spring lock. These two forces combine 
damage in transit. 


A letter describing your fastening problem will bring to definitely prevent vibration loosening. 
you full details on how SPEED NUTS will reduce YOUR 
total net assembly costs, too. 


TINNERMAN PRODUCTS, INC.* 2041 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Lid., Hamilton, Ontaric In England: Simmonds Aerocessories, Lid., London 
In France: Aerocessoires Simmonds, S. A., Paris In Australia: Simmonds Aerocessories, Pty. Lid., Melbourne 


PATENTED * Trade Mork Reg. U. S. Pat. Off 


FASTEST THING IN FASTENINGS...OVER 3000 SHAPES AND SIZES 


i ó disi 
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PRESENTING. THE: ‘CASE FOR RADAR ey 


VV. É Ja 


" 


— — 


— 


e 


Ma. “hh. 


AS THE STORY of radar unfolds, the nation becomes 
increasingly aware of the extreme importance of 
this one-time "secret weapon." And behind that 
story is another—about radically new types of hous- 
ings that had to be developed before radar could 
perform its vital functions on land, at sea, and in the 
air... housings called radomes.* Certain types, such 
as the radome illustrated, were produced from woven 
glass cloth and BAKELITE laminating resins. 

Manufacturers, designers, and engineers will be 
interested in the exceptionally exacting require- 
ments that were met: low power factor and low 
dielectric constant at high radio frequencies; high 
tensile, flexural, and compressive strengths; and 
extreme weatherability. Still other advantages of 
this new and superior electrical insulating plastic 
included good color stability and resistance to 
marine growths. Productionwise, these laminated 
radomes were formed at low fabricating pressures, 
in comparatively inexpensive molds. They demon- 
strate the practicality and economy of forming 
large, intricate shapes by this laminating-molding 
technique at pressures frequently as low as one 
pound pèr square inch. 

Write Department 9 for further information 
on BAKELITE resins for high-, low-, and contact- 
pressure laminating, and the names of the suppliers 
of the finished laminates. 

*Radome illustrated through courtesy of Andover-Kent Aviation Corp. 


BAKE LITE SORP ORAFION 


: UÑ of 
“Union Ch bide andCarbon Cófporation 


LC 


ag EAST T STRE Et, NEW Yon 17, N.Y. 


=BAKELIT 


€ 


T 
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LAMINATING PLASTICS 
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Truly compressible cork- 
and-synthetic-rubber gasket 
permits rigid metal-to-metal 
assembly, seals light oil. 


Resilient, sulphur-free, cork- 
and-synthetic-rubber gasket 
seals oil-filled switch cover; 
compresses without sideflow. 





Solve difficult gasket problems 


Synthetic rubber washer seals 


in less time, at lower cost . Send dt 


withstands oils, aromatic fuels 


oS with Armstrong's stock sealing materials 


You'll get faster, more economical solutions to your low and medium tem 
perature gasketing problems at Armstrong. Here you may choose from more than 
50 scientifically formulated, resilient sealing materials. Each one is designed to 
meet a specific class of problems exactly. Thus, in most cases, a stock material from 
Armstrong will handle your job . . . without delay or costly, special compounding 
You may draw freely upon our store of technical knowledge and practical field 
xperience because, in the past 33 years, we've solved practically every conceivable 
typ e of sealing problem where temperatures range from minus 70° F. to plus 300? F. 
For concrete and unbiased help, call, write, or wire the Armstrong office near you. 
à FREE BOOKLET, For descrip Or send us working drawings and details. No obligation, of course, 
Armstrong's Sealing Materials, see You can order Armstrong's specialized materials in roll goods, ribbon, or 
File for Product Designers. Or : 
ons aide RE ee: tapes . . . in sheets or strips . . . extruded rings-. . . or molded shapes 
ork znd Seals.” Address well as in die-cut pieces. For same-day service on special die-cut gaskets 
Department, 7112 Arch Street check with your near-by gasket cutter. Many leading cutters now stock 
Pennsylvania Armstrong's Sealing Materials. 


* Y **£&* 
ARMSTRONG’S GASKETS . PACKINGS «© SEALS 
Cork Compositions ... Synthetic Rubber Compounds ... Cork-and-Synthetic- Rubber Compositions ... 


Fiber Sheet Packings ... Rag Felt Papers 


7 


PRODI 
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N many modern fire departments, 

portable gasoline driven motor- 
generator sets, like the one in the 
picture, power the floodlights that 
help firemen fight night fires. The 
heart of the engine that drives the 
generator is a highly sensitive needle 
valve; and the heart of the needle 
valve is a tiny resilient HYCAR seal 
upon which the entire performance 
of the unit depends. If the seal fails 
—the engine stops, lights go out, 
property and lives are further en- 
dangered. 

HYCAR was selected for this serv- 
ice because it had the right proper- 
ties in the right combination to meet 


a wide variety of service conditions. 


Portable generator by Homelite Corporation. HYCAR part by Connecticut Hard Rubber Co. 


HYCAR helps shed light on a burning problem 


The seal spends its life soaked in a 
gasoline and oil mixture, yet it must 
not change shape or deteriorate in 
any kind of fuel. It must stay resilient 
over an extremely wide temperature 
range. There must be no sticking to 
the metal valve shaft. 

HYCAR has all these properties 
as well as those shown in the list at 
the right. They suggest a wide vari- 
ety of new uses in all industry. So ask 
your supplier for parts made from 
HYCAR for test in your own appli- 
cations—severe or routine, new or 
old. You'll find that HYCAR is the 
material to use for long time, de- 
pendable operation. Hycar Chemical 
Company, Akron 8, Ohio. 


Hycar 


Reg. U. S. Pat. Off 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syrthio Rubbers 


PRODUCT ENGINEERING - 


CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


. EXTREME OIL RESISTANCE — insuring dimen- 


sional stability of parts. 


. HIGH TEMPERATURE RESISTANCE— up to 250° 


F. dry heat; up to 300° F. hot oil. 


. ABRASION RESISTANCE—50% greater than 


natural rubber. 


. MINIMUM COLD FLOW — even at elevated 


temperatures. 


.LOW TEMPERATURE FLEXIBILITY — down to 


—659 F, 


. LIGHT WEIGHT — 1595 to 2596 lighter than 


many other synthetic rubbers. 


. AGE RESISTANCE— exceptionally resistam to 


checking or cracking from oxidation. 


. HARDNESS RANGE— compounds can be varied 


from extremely soft to bone hard. 


. NON-ADHERENT TO METAL— compounds will 


not adhere to metals even after prolonged con- 
tact under pressure. (Metal adhesions can be 
readily obtained when desired.) 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
radio-frequency (DN-2), and audio-frequency 
(DN-3) service. 


CONVENTIONAL 


TYPES DN-4, -5, -6 
(Right hand, above) 


@ For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service. 


HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy all the Bonds you can——and keep all yov buy 
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G-E PANEL INSTRUMENTS 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than] inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 


These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de- 
sirable features associated with this unique G-E design. 


Because of its high torque and large-radius pivots, the element 
(which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy 
of reading. Large clearances help to insure reliable operation. 


All these features add up to a high factor of merit and all-round 
excellent performance. 


For advance information, ask the nearest G-E office for Book- 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 


THEY’RE G-E INTERNAL-PIVOT INSTRUMENTS 
` ES One advantage of the internal-pivot de- 
sign is compactness. Armature, core, control 
springs, pivots, jewels, balance weights, and 
pointer form a single, self-contained unit, all 
ah, parts of which are supported by a cast- 
] comol magnet. 
Internal-pivot 


f 
j 
| External-pivot 


GENERAL (65 ELECTRIC 





€ Two basic elements combine to give Link-Belt roller 


bearings their outstanding capacity for service. Their Link-Belt also makes a 
design provides for free rolling action under severe con- — ula au =- 


— bearings, chains, sprock- 
ditions of radial load, thrust load and axial misalignment. an Gel ened 
The advanced methods and exacting care used in their ond oh tones ER 


and all types of materials 
manufacture bear results in their great precision, effi- = "*™'"* machinery. 
cient performance and long life. Link-Belt bearings are \ 
obtainable in a wide range of sizes, roller and ball types, \ 
unmounted or mounted in pillow blocks, cartridge and \ 
flanged units, or other mountings to suit all conditions | 
of service. Complete description and full engineering | 
data are contained in Book 1775-A. 
| 
| 


LINK-BELT COMPANY Chicago 9, Indianapolis 6, Phila 


delphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices, 
Warehouses and Distributors in principal cities 


, " 
^ 
~ 
f ) 
L j N € 
Link-Belt Series “DE” roller bearings, illus- 


trated, are self-contained and are properly 
adjusted at the factory, requiring no further 


adjustment at installation. Their inherent BALL AND ROLLER 
self-aligning and pre-adjustment features 
make it unnecessary to resort to the use of 
undesirable, expensive, or cumbersome self- 
aligning housings. The “self-contained” fea- 
ture also permits the bearing to be floated 


axially in the housing to compensate for 
shaft expansion. 


62 
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OF DESIGNERS 





Motors that would have astonished many design 
engineers just a few years ago are now in regular 
production in G-E motor plants. Engineered to meet 






highly special needs, these motors (three examples 









BUILT TO SPIN RAYON 


at 10,000 rpm . 


shown here) have outdistanced conventional motor 





designs in shape, size, speed, and output. 




























When your requirements call for on unusual 
















Fer bucket spinning of heavy denier motor, we can often meet your needs by modifying 


lial ann — —— 


| rayon for military tires, thousands special designs already in production, and save 
| 


of individval spindle drives are now 


you money in so doing. At an even greater saving 
equi d with thi iall i- ‘ n . 
— —— RO ee in time and cost, we may be able to meet special 
neered  l^-hp, 10,000-rpm motor. It : i i i 
needs with standard motors applied ingeniously to I 
has shown unusual ability to handle 


i i i Its. 
ape eue edite en Mdb uiid your equipment to obtain the desired results 


RPM Ask your G-E representative for help in smoothing 


| Sut any special problem involving an electric motor 
drive, ordinary or exceptional. Apparatus Dept., 





General Electric Company, Schenectady 5, N. Y. 





BUILT OFF BALANCE 


to shake things up 





Used to operate a vibration-testing 
machine, this motor delivers 630 
lb radial unbalanced revolving 
pull, 3000 to 12,000 rpm. Its shaft 
executes a cone-like whirling 
motion, which is transmitted !o a 





structure on which instruments are 
UILT TO DO ITS BEST mounted for test. Vibration fre- 
quency can be adjusted to dupli- 

at ZERO rpm € cate patterns encountered in air- 


This member of a family of stalled-torque motors operates a craft operation. 


reel for electric power cable on a shipyard crane, supplying 
the proper tension to keep the cable-slack constant while the 
crane is in motion. This motor is rated 20.8 lb-ft stalled torque, 
514 rpm, and is of totally enclosed construction. G.E. builds 





——— 


stalled-torque motors in a wide variety of duty cycles, includ- 
ing motors that can be stalled continually. 


KEEP ON BUYING BONDS— MOTOR ENGINEERING 
AND KEEP ALL YOU BUY 
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WITH PHOS-COPPERXYOU MERELY: 


~~ 


EE 


X. Clean the metal N 


Apply Phos-Copper 


You’re sure of strength greater than the 
parent metal... corrosion resistance equaling 
the parent metal ... electrical conductivity 98% 
as great—-when you use Phos-Copper to braze 
copper, brass and bronze. 

And you are following a well-defined Arend 
if you check again carefully on your /manu- 
facturing processes to see if a built-up 4tructure 
joined by brazing can replace a gómplicated 
machining or casting job. — is simple, 
speedy, sure. 

This is particularly trug^ Kith Phos-Copper 
since it offers the addéd advantages of low 
melting point, excelfent capillary action, abso- 
lute uniformaty, high fatigue resistance and lower 
first cost . . . advantages which make it superior 
to tin and silver base solders. 

Phos-Copper brazing may be done in any of 
five ways--by gas, incandescent carbon, dipping 
and electronic heat, and in a furnace. It comes 
in rod, strip and special shapes. 

For added information on Phos-Copper, ask 
your Westinghouse representative for Book 
B-3201. Or write for a copy, to Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pennsylvania. J-90554 


quens ouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


In a few seconds, the gas torch and Phos-Copper have -y MAA W 
made a strong leakproof joint between the diaphragm and fu CO 


the copper flange assembly. The process is simplicity itself. 
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Pror 


If You’ re Askin g These Questions About 
RECONVERSION INVENTORY 


,..Get This - am - — 


Coven all - = 2000072, pumps, and: B aureo 


S YOU RECONVERT to peacetime production—competitive 
production in which every unit must operate at top effic- 
iency—you'll have to know what present equipment you can 
ise. You'll want to weed out wartime makeshifts, match the 
right unit to each jeb. You'll need to take inventory. Allis- 
Chalmers’ free Reconversion Inventory Kit—covering all 
makes of electric motors, centrifugal pumps, and v-belt drives 
will speed this work. It outlines entire procedure, states 
tandards and formulae, includes simple check list appraisal 
harts. Call your A-C distributor ofdistrict office, or mail the 
oupon to ALLIS-CHALMERS MFG, Co., MILWAUKEE 1, WISs. 


ALLIS @ CHALMERS 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 


A 1945 
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ALLIS-CHALMERS, Dept. 402 
Milwaukee 1, Wis. 


Send us the free Reconversion Inventory Kit 
covering motors, centrifugal pumps, and 
v-belt drives. 


Company Name. 


FON... oet deé 


Attn. of Mr. 


65 





HERE MAY BE 


he Solutio 


TO YOUR METAL PROBLEM... MZ LAMINATED 


CONTACT BUTTONS 


CONTACTS 4 INLAY METALS THERMOSTAT METALS 


General Plate Laminated Metals 


General Plate Laminated Metals . . . permanently Investigate General Plate Laminated Metals today. 
bonded combinations of precious metals to base Find out how their unusual performance and cost- 
metals or base to base metals...can provide the solu- cutting advantages can help increase production . . . 
tion to your performance or design metal problems improve your product... and save money, too. 


whether the product be a peanut radar tube, an electri- Our engineers will gladly help you with your meta! 


cal contact or a giant turbine. problems. Write for their services. 
These versatile laminated metals ...ia sheet, wire, 


tube —or as fabricated parts ... give you high electri- C 1 - Vorkabili 
cal performance, corrosion resistance, workability, me- © Corrosion Resistance e Wor ability 
chanical and structural properties not found in single e Ease of fabrication e Long life 


solid metals — and best of all, at a fraction of the cost e Ease of soldering e Economy 
of solid precious metals. 


Check these General Plate advantages: 


e Electrical Performance 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lll.; 2635 Page Drive, Altadeno, California 
Grant Bldg., Rm. 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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Here’s How Resistance 
Welding Pays: 


BE re RR 


e ey. ee 


Weld-O-Trol and weld-and-sequence 
timer added to this welder brought a 
net saving of $23,960.05 in produc- 
tion of blower units. 


Pr I 


This large electrical manufacturer reaped a 
$23,960.05 dividend from two, electronic units 
that put resistance welding to work on his pro- 
duction line. 

To begin with, he invested $493 in this elec- 
tronic equipment ...a Westinghouse Weld-O-Trol 
and an automatic weld-and-sequence timer. 
These controls were added to a welder whose 
original cost was $2,020, making a total outlay 
of $2,513. 


The unit was then used to resistance-weld two 
types of double-sided blowers, which included 
welding 24 vanes on each side of the main circu- 
lar sheet and a reinforcing ring welded to 
the vanes on the outside. The blowers, made of 
V&" mild steel, were formerly welded by a 
slower process. 


How well resistance welding speeded the 
operation is shown by the savings in labor costs 
over a period of one year in producing 4,155 units 
-..a total saving of $26,473.05! Subtract the in- 
vestment and the manufacturer still pocketed 
$23,960.05 ...a gift of resistance welding to his 
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recognition of the high ability of this electronic 
welding process. 

The results of this remarkable history are noth- 
ing new to users of resistance welding familiar 
with the wide flexibility of this modern produc- 
tion tool. Ask your nearest Westinghouse office 
to show you how resistance welding control can 
work in your plant. Westinghouse Electric Corpo- 
ration, P. O. Box 868, Pittsburgh 30, Pa. J-21345 





UICK visual indication is a sales advantage for 
* hundreds of products. And G-E Neon Glow 
Lamps have outstanding qualities as indicators. 
Use them on home appliances, wiring devices and 
industrial electrical equipment! 


Design Idea 


to help you sell CHECK THESE UNIQUE FEATURES OF G-E NEON GLOW LAMPS 


High resistance to vibra- 
tion and shock. 

Usable on AC or DC cir- 
cuits. 

Work on regular 105-125 
volt circuits without the 
use of step-down trans- 
formers. 

Practically no heat. 


1. Distinctive orange red 
glow, needs no cover glass. 


your POSTWAR 


2. Dependable long life 
rated at 3000 hours. 


3. Very low 
sumption. 


PRODUCT 


current con- 


4. Variety of sizes and watt- 
ages. 


HOME APPLIANCES... Build more useful- 
ness into your appliances. G-E Glow Lamp 
gives instant visual indication that range 
units are on. Other applications: waffle 
irons, electric irons, roasters, heating pads. 


WIRING DEVICES... No fumbling in the 
dark to find the light switch if it has a 
G-E Glow Lamp. When lights are off, the 
glow lamp is a highly visible indicator as 
to location of the light switch. 


THESE ARE TYPICAL EXAMPLES of indicator light assemblies 


made by several manufacturer 


to house G-E Neon Glow Lamps. 


For names of these manufacturers, write to the address below. 


T 


INDUSTRIAL EQUIPMENT...G-E Glow 
Lamp in voltage tester can be used to in- 
dicate polarity, frequency, DC or AC, as 
well as voltage. Other uses: exit indicators, 
fire alarm stations, panelboards. 


FREE! New folder describes typical uses 
for G-E Neon Glow Lamps and gives 
lamp data. Write address below. 


GENERAL ELECTRIC 


I Newark Street, Hoboken, N. J. 
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TROUBLES SUBSIDE OUTPUT HITS STRIDE 


It was a slow and troublesome job to drive small slotted Assembly of this part was speeded up 400% when a change 
screws in fastening a pressed fabric panel on this electrical was made to Phillips Recessed Head Screws. Fumbling 
relay for the P-80 Jet Plane. Frequent driver skids gouged was ended, and a spiral driver could be used, permitting 
the special fungus-resistant varnish, forced disassembly faster driving. Driver skids were eliminated, along with 


and junking of marred panels, waste of parts and time for disassembly and reassembly. 


Wm; 


NEW STRENGTH SUPPLIED SHOW IT WITH PRIDE 


Design engineers favor Phillips Screws, because they not Wherever screw heads are exposed, the Phillips Recess 
only speed output and reduce costs . . . they also permit adds a sales advantage. No unsightly burrs to snag clothing 
design improvements that add strength, often with the use or nick fingers — and sidetrack sales! Its ornamental design 
of fewer screws. This advantage is especially evident in " blends with modern contours - and it needs only a quarter 
compact, complicated assemblies. ^ turn to line up - looks well in any position. 


Its Phillujoa.- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
.. It’s the exact pitch of the angles that eliminates driver skids. 

... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS «7 SCREWS 


WOOD SCREWS « MACHINE SCREWS . SELF-TAPPING SCREWS e» STOVE BOLTS 
+ * * * * * * Made in all sizes, types andheadstyles * * * © © è e o 


— 


E VW WX ) <= 


American Screw Co., Providence, R. 1. The H. M. Harper C>., Chicago, II. Pheoll Manufacturing Co., Chicago, II. 
Atlantic Serew Works, Hartford, Conn. International Serew Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Central Screw Co., Chicago, Ii. Manufacturers Serew Products, Chicago, IIl. Scovill Manufacturing Co., Waterville, Conn. 
Chandler Products Corp., Cleveland, Ohle Milford Rivet and Machine Co., Milford, Conn. Shakeproof Ine., Chicago, IIi. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Cona. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, lil. Parker-Kalon Coro., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. I. 
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memBeR- 
ON MAIN STREET- 
"Eye Appeal Means Buy Appeal!" 













Soon, Main Street U.S. A. will again take its place as one of the 
most active shopping centers in the world. Show windows will 
feature new refrigerators, washing machines, vacuum cleaners 
and a host of other home appliances. 


In these show windows, your product will compete against others 
—not so much as to mechanical construction or ease of operation— 
but in appearance! 
















WE ARE HEADQUARTERS FOR 
SOLVING INDUSTRIAL FINISH 
PROBLEMS! 


Submit your problems to 
us and let us create dis- 
tinctive finishes for your 
products 


M & W's line of Raydur and Codur baking erramels are designed 
particularly to give the appliance you manufacture EYE APPEAL 
in addition to durability. They are quick baking enamels, cover 
well in one spray coat, available in most any color, and give a 


very high grade finish. 









For information on these or any other M & W industrial finish, 
contact the nearest branch office or write direct to 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 * 6 JERSEY ST., BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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ONE OF A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


aos oV TE 


GO IGNITRONS “trigger” 
the heavy currents 
CU resistance welding 


IN important use of G-E ignitron 
tubes is shown above— control- 
ling the primary current of resis- 
tance welders. The same benefits of 
split-second, positive "valve" ac- 
tion, with no mechanical linkage 
and no arcing between movable 
contacts, are provided by G-E igni- 
trons for other control circuits— 
furnace, motor, etc.— involving 
heavy electrical currents. 


Current control is but one of this 
tube’s functions in industry. An- 
other is current conversion—a-c to 
d-c. Here ignitrons offer the ad- 
vantages of silent operation, no ro- 
tating parts, no need for lubrica- 


tion, no mechanical upkeep. 


@Steel-jacket construction and 
mercury-pool type cathode, among 
other features, make the G-E igni- 
tron sturdy, dependable, and long- 
lived. Learn more about this ver- 
satile electronic tube from G. E.’s 
new Booklet ETI-21, “Ignitron 
Tubes and How They Are Used.” 
Its 24 profusely illustrated pages, 
complete with selected circuits, tell 
the full story of ignitrons and how 
they serve industrially. Telephone 
your nearest G-E office or distribu- 
tor,or write Electronics Department, 
General Electric Company, Schenec- 
tady 5, New York. 


The two tubes are reverse- 
coupled, se that sach one 
handles half of the a-c 


C. Welding transform- 
er primary 


D. Welding transtorm- 
er secondary 


E. Resistance weider 
machine 

F. Weld initiating 
switch 


G. ignitor excitation 
and control circuit 


H. ignitor connections 
|. Anode connections 
J. Cathode connections 
K. A-C power supply. 


IGNITRON FG-235-A... $75. 


This tube is one of the most widely used 
G-E ignitrons. It is a steel-jacketed, water- 
cooled, gas-filled triode with mercury- 
pool cathode, used for welder and other 
heavy current controls, and as a low- 
power current converter. For welder- 
control service, ratings are: max kva de- 
mand 1,200, with corresponding avg 
anode current 75.6 amp—max avg anode 
current 140 amp, with corresponding 
kva demand 400. (These ratings are for 
voltages of 600 v rms and below.) Ignitor 
requirements are 200 v and 30 amp. .. . 
Ratings for current conversion will be 
supplied on request, in which case please 
include a brief description of the appli- 


cation or circuit. 


GENERAL [À ELECTRIC 


162-012-8650 


TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES * VACUUM SWITCHES AND CAPACITORS 
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There is a right Link-Belt Chain for every industrial use. The advice of LINK-BELT 
engineers is available to you. LINK-BELT COMPANY. Chicage$, indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1 Minneapolis 5 Sam Francisce 24 Toronte 8. Offices factory branch steres and distributors ia principal cities. 
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All-Monel she!l for oil cooler 
Made by Whitehead Heater 
Co., Vernon, Cal. Complete 


How Monel was used to solve » eremi — 


DIFFICULT FABRICATING JOB um 


Oil coolers for Superfortresses called for 
a strong, corrosion-resistant metal that 


could be worked, resistance-welded and 


soft-soldered dependably. 


(Photos released through U.S. Army) 
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1. WELDING IN ANGLES 


After the inner shell has been formed 

from Monel sheet by punching and i 
welding, Monel angles are spot P (^. 
welded on the inner surface to form n 
channels for the baffles. Monel baf- 

fles, which also act as supporting 

struts, are spot welded in later. 


2. WELDING SHELLS TOGETHER 


The outer shell is also formed from 
Monel sheet by punching, pressing 
and welding. Then, inner and outer 
shells are welded together. Vital 
dimensions are to very close tol- 
erances. 


manam A c M MR cee SE 


— 


Completed Cooler, with 
copper tubes soft-soldered 
in place 


3. ATTACHIXG THE FLANGE 


With baffles already in, the all-Monel 
shell is completed by silver-brazing 
on the Monel flange. Flange must 


4. INTO A B-29 ENGINE 

Using a jig, the finished cooler is 
installed in an engine of a Boe- 
ing Superfortress.The 92.5 Ib. unit 


Pro} 


be flat within 0.005”. Baffles must 
be parallel and correctly spaced 
within = 1/64”, 


look to the INCO Nickel Alloys whenever 
you need “tough” metals for “tough” jobs. 

All are workable. All resist corrosion, rust- 
ing, heat, wear, stress and fatigue. Each also 
possesses certain specialized properties that 
fit them for specific jobs 


Chances are good that one or more of them 


patible with copper. 


can be used in your product. ..to build-in 
the performance you plan! 


For more information on the metal that 
made this job practicable, write for: "Engi- 
neering Properties of Monel." Address: The 
International Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 


contains 32 lbs. of Monel, 50.5 
Ibs. of copper, 10 Ibs. 
solder. Monel is galvanically com- 


of soft 


Ne TE 


WONEL* » "K'' MONEL* » "S" MONEL* « "R'" MONEL* © "KR" MONEL* « INCONEL* « "2" NICKEL" « NICKEL » Shee!.. Strip ..Rod.. Tübing.. Wire.. Costings.. Welding Rods (Gos ond E 
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MALLORY 
CONTACT 


ASSEMBLIES 


Must Pass 
X-Ray Inspections 


HERE’S no guesswork about the bond between 

contact facings and backings manufactured by 
Mallory. Contact assemblies and contacts are checked 
with this 250.000-volt X-ray machine . . . and both 
the bond and structure of the metals bonded must 
pass a searching inspection. 


Grueling life tests under the toughest operating 
conditions . . . precise control of every metallurgi- 
cal factor . . . these are other reasons why Mallory 
Contacts and Contact Assemblies are noted for their 
performance, long life and ability to 


dependable 


withstand electrical overloads. 


Mallory research has developed many new contact 
alloys and powdered metals. Mallory manufacturing 
“know-how” has produced millions of contacts and 
contact assemblies of uniformly high quality. 
Mallory design engineers have helped many indus- 
tries . . . producing relays, industrial controls, 
circuit breakers, business machines, domestic appli- 
ances and other products e. f0 spec ify or design 
the right contact or assembly before blueprints 
have left the drafting board. Thus Mallory has 


become Contact Headquarters. 


*Reg. U. S. Pat. Off. for electric contacting elements 


X-ray inspection assures the quality of Mallory 

Contacts and Contact Assemblies made of silver, 

platinum, Elkonite*, Elkonium* and Tungsten. 
Whether you need complete contact assemblies, 
individual contacts, or the assembly of contacts to 
your own brackets, studs, springs or arms, consult 
Mallory on your specific proble m. Write us today 
if you 'd like s samples to test in your applications. 


Write today for your copy of the Mallory contact 
catalog. The New Mallory Contact Data Book will 
be sent gratis to engineers when requested on com- 
pany letterhead. Available to students, libraries and 
schools at $2.50 per copy, postage paid. 


P. R. MALLORY & CO., Inc., Indianapolis 6, Indiana 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 


PropucT ENGINEERING — DECEMBER, 





to 
alt 
ay 


act 
vill 
m- 


nd 


1945 


ie feat b 





ALSIMAG 


CERAMICS 





SO RUGGED THEY COULD WITHSTAND THE SHOCK 
OF BEING FIRED FROM A GUN 


WITH A FORCE OF 


20,000g 


in the 


‘RADIO PROXIMITY FUSE’ 


War’s Number 2 Scientific Development 


Am" Mac Ceramic Insulators were exten- 
sively used in condensers for the ‘Radio 
Proximity Fuse’ described by high Navy offi- 
cials as second only to the atomic bomb among 
the greatest scientific developments of the war. 

Development of the fuse required produc- 
tion of electronic parts so rugged they could 
Withstand the shock of being fired from a gun 
with a force 20,000 times that of gravity. 


The components had to be so small that a 


ALCO has been awarded forthe fifth 
time the Army-Navy“ E“ Au 


continusd excellence in quantity and 


ard for 


quality ef essential war production 


complete unit could be installed in the nose 
of a projectile. 

The fuse, developed at a cost of $800,- 
000,000 is an extremely rugged, five tube 
radio sending and receiving station which fits 
into the nose of a projectile. Reflected im- 
pulses explode the projectile when it passes 
within 70 feet of enemy planes. 

The‘ Radio Proximity Fuse’ was the effec- 
tive answer to Japanese suicide plane attacks, 


as well as buzz bomb attacks on London. 
American Lava Corporation is justly proud 
of the fact that it was able to provide the 
Ceramic Insulators capable of withstanding 
the tremendous shock of being fired from a 
gun in the ‘Radio Proximity Fuse.’ 
Whatever you are planning in the electri- 
cal or electronic field, we believe our special- 
ized knowledge, research and production fa- 


cilities will prove helpful. Let's work together. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF 


CERAMIC LEADERSHIP 


-— 


/ 


| 


.1375" 
-1373" 
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Here is a hard-to-make part for a fuel injection pump. 
Making it in any quantity colls for a complete understanding 
of the problem, and full appreciation of the close tolerances 

required — to say nothing of a very real ability to use 


modern skills, methods, machines and tools. 


That Nichols has been able to produce this part in volume 
(at prices far below competition) proves that Nichols not 
only possesses the facilities but also knows how to integrate 


them to your advantage. 


Because the cos! of difficult, extremely accurate parts or 
assemblies is always important, Nichols "Mass Precision" 
methods should interest you. Send for a copy of our "Mass 
Precision" booklet. It shows some of the jobs we have done 


for others . . . Sbggests what we can do for you. 


W.H.NICHOLS & SONS, 48 Woerd Avenue, Waltham, Mass, 


ON MASS PRECISION BY 
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NWowung Ki ew 
P opp Old Like a bab 
.. . and that fundamental fact has just struck This is proved by New Departure Ball Bearings 
the piano player! in hundreds of millions of applications on land, 
Machine designers, too, have been impressed at sea, in the air—and in every corner of the 
| by that fact. A ball has no ends, needs no artifici- world. 
) ally fixed axis of rotation. It is nature’s favorite, The engineering experience and 
strongest form. meticulous manufacturing meth- 
Hence the ball bearing. It carries the loads on ods of New Departure, world’s 
free-rolling steel balls. It is just naturally largest maker of ball bearings, 
adapted to our new world of high speeds, heavier A . can be of great advantage to 
loads and ever greater precision. N 2 you. 
There is more for you in New Jy 
Departure Ball Bearings than NEW DEPARTURE 
steel and precision. Advanced 
| engineering and a desire to BALL BEARINGS 
à serve are tangible plus values. 3387 
N NEW DEPARTURE e DIVISION OF GENERAL MOTORS « BRISTOL, CONN. » Branches in DETROIT « CHICAGO * LOS ANGELES and Other Principal Cities 
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BUILT-IN WATCHMAN 
quick make- 
and-break ac- 
tion, a-c or d-c. 


x 
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REGULATION PROBLEM . .. 


For control Oi ye i¢ heat up to 650 
degrees you will find estinghouse thermo- 
stat with specialized characteristics to meet 
a complete range of requirements. 

More than 6,000,000 thermostat tem- 
perature control units have been developed 
and applied in Westinghouse electrical de- 
vices alone. Westinghouse is the world’s 
largest user of bi-metal for electrical control 
and protective devices . . . and all the 
design and application experience gained 
in decades of practice is passed on to you 
in Westinghouse thermostats. 

For more information on design and 
application ask for Booklet B-3344. You 
can get it through ycur Westinghouse 
office — or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania. J-10287 


* 


x ae a | i 
Vvestingnouse 


PLANTS IN 25 CITIES... ¢ OFFICES EVERYWHERE 


3 


HEATING UN 
AND CONTRO 


IT 
LS 
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Arrows indicate wbere modern, anti- 
friction Needle Bearings are used in 
the Lyon-Raymond High-Lift Truck 
..m tbe sprockets which carry the 
roller chain connecting the platform 
with the hydraulic cylinder... and 
in the four concave rollers which guide 
the platform during elevating and 
lowering. 


i 


ey 


High-Lift Operates Smoothly 
on Torrington Needle Bearings 


The moving parts of this Lyon-Ray- 
mond Hydraulic High-Lift Truck must 
operate as easily and efficiently while 
under the strain of heavy loads as 
when the pressure is off. That’s why 
compact, anti-friction Torrington 
Needle Bearings are installed at the 
important load points. 

The characteristics which make 
Needle Bearings ideal for this specific 
application are high load capacity, low 
coefficient of starting and running 
friction and ease of lubrication. And 
these same features are responsible 
for the many diversified applications 
of efficient Needle Bearings in a wide 


variety of equipment, such as machine 


rT ENGINEERING — DECEMBER, 1945 


tools, farm equipment, textile ma- 
chines and household appliances. 

If you design or build machines or 
equipment, our Catalog 32 was com- 
piled with your needs in view. It 
contains a fund of interesting and 
helpful engineering data and com- 
plete information on Torrington 
Needle Bearing types, sizes and ap- 
plications. Write for your copy today. 


THE TORRINGTON COMPANY 


Established 1866 
TORRINGTON, CONN. » SOUTH BEND 21, IND. 


New York Boston Philadelphia Cleveland Detroit 
Seattle Chicago San Francisco Los Angeles Toronto 


London, England 


BEARINGS 





LERATION 


E 
ANY ACC ERATION 


Machine tool design is set free from a host of limitations 
when Vickers Hydraulic Controls and Drives are used. With 
no difficulty at all, the designer has an extremely wide 
choice of feed rates, traverse rates, RPM, sequence of mo- 


tions, accelerations or decelerations, and thrusts. 


Practically any machine tool can be designed and built to 
do exactly the required job by using Vickers Hydromotive 
Controls in one of the infinite number of combinations pro- 


vided by more than 5000 standard Vickers Units. 


In addition, positive overload limitations can be built into 
any machine—definite safety factors provided for both the 
machine and the operator. 


Only Vickers Hydraulic Controls provide all the advantages 
of hydraulic operation—including exceptional compactness 
and reliability. 


ENGINEERS AND BUILDERS OF OIL 


80 


HYDRAULIC 


Let Vickers Application Engineers consult with you on your 
new designs. 


VITTIT 


1454 OAKMAN BLVD. èe DETROIT 52, MICHIGAN 


Application Engineering Offices: Chicago e Cincinnati e Cleveland 


Detroit « Los Angeles e Newark e Philadelphia e Rochester ¢ Rockford 


Incorporated 


Tulsa è Worcester 


VICKERS Hydraulic 


CONTROLS and DRIVES. 


EQUIPMENT SINCE 1921 
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RADAR FUNDAMENTALS 
FOR 


ENGINEERS 


RADAR, which means radio detecting and 


Official U.S. Navy Photograph 


Radar. installation aboard 


Essex-class carrier. 


nging, is a method of discovering ob 
jects, locating them accürately, and track 
ing them if they are in motion. The re 
flection of radio frequency energy from 
in ebject struck by this energy is the basic 
principle of this system. The high fre- 
quency radio energy is directed into space. 
Some of this energy is reflected back by 
ts in the path of the energy and it is 

this reflected energy that indicates the 
presence of the object. Radar detection 


ites in much the same manner as a 
hlight, since the behavior of the 


radio waves used in radar and of 
light waves is similar. If an object is 


illuminated by the beam of light from 


1 searchlight, it is seen only because the 
light is reflected by the object and some 
his reflected light returns to the ob 
The position of this located ob 
indicated by the position of the 


hlight at the instant the object was 
rved. Like light from a searchlight, 
radar energy is beamed by a reflector. 
radar beam is rotated and scans the 
n. If an object lies in its path, the 
beam is reflected, and some of the 
waves return to the detector. Radar 
tion is obviously superior to search 
detection for several reasons. The 
beam can be controlled more ac report submitted to the Navy Department, Bureau 


it is effective over far greater e . 
— a mdi NE ra of Ships, by the Westinghouse Research Labora- 
eric conditions. "The basic princi tories, are presented with a view toward acquaint- 
iowever, are the same. In a search- § e : . e f 
letection system, the essential units ing product designers with the basic concepts » 
a source of light energv, (2) the this "sixth sense." 
g searchlight, and (3) the bearing | 


The fundamental principles of radar, based on a 


Ihe essential units in a radar 
stem are (1) a source of radar 
the rotating antenna, (3) the 
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indicator 


ind (4) the 


waves In 


bearing indicators, 
reveals the reflected 
detection, this last 


which 


searchlight indicator 


is unnecessary because the observer notes 
the reflection and 
er\ ict of 


radar the observer 


return of light in the 
seeing the object, but im 
must rely on an indi 


itor to pick up and reveal the returned 


radar 


Fhe radio wai sed in radar are of thi 


trom i fev 


IDICTOW AM riers rang 


mches to about ten feet in length | hes 


microwaves are especially suited for radar 


travel in a straight linc with 


little 


ial broadcast waves arc 


because they 


omparativch deviation. Commer 
iffected by ground 
ind the ionosphere. In particular, micro 
in be easily directed into a narrow 
parabolic reflector, 
broadcast 

fifth of a 


be directed only at the 


small 


ordinan radio waves, 


ibout a mile long 
expense and 
nconvenience of bulky antennas 

In order to locate an object struck by 
the radar beam, three coordinates must be 
known. The bearing of the object is de 
termined by the horizontal direction of the 
it the 


The range of the object 


beam instant it reaches the object 
is determined by 
to travel 


the time required for the energy 


ject and back again, and ‘the 
Ý elevation, if any, is determined 
the verti 


nstant contact 


il inclination of the beam at 


Is m ide 


FIG. 1-6—In radar detection systems, 


the directed 


radiated from 


beam of microwave energy 


1 small antenna mounted 


in front of a reflector. This antenna con 


s of two lengths of conductor, each a 


quarter wave length, and is called a dipole 
The purpose of the reflector is to direct 
the radiation from the dipole. Without 
the reflector, the radiation from the dipole 
1S comparatively speaking, rather 
much like that 
If a reflector is placed behind 


uniform 
im. all. directions, from a 
light bulb 
a light bulb or dipole, the energy striking 
directed. Some of the 
energy, that in front, leaves the 
without striking the reflector. To direct 


this energy, a spherical shield is placed 


the reflector is 


source 


in front of the dipole or bulb, and all 
The 


reflector often has a parabolic shape. The 


of the radiation is effectively beamed. 


combination of a dipole and the reflecting 
equipment makes up the microwave “radia 
tor." 


FIG. 7—-^ basic problem in detection 
is differentiation between thc 
reflected 


transmitted 
[his is 


signal and the signal 
generally solved by the pulse modulation 
detection systems \ 


method in radar 


simple surface pulse modulation system 


consists of the six parts shown. 


FIG. 8—The transmitting unit delivers 
a suitable short burst or pulse of micro 
to the 
tor directs this energy through space in 


wave energy radiator [he radia 


a narrow beam. During this brief trans 
mission period the receiver is disconnected 


from the antenna 


FIG. 98—As soon as the signal is radiated, 


the transmitter is silent for an interval, 


and during this period of silence, the re 
ceiver is connected to the dipole which 


now acts as a receiving antenna. Signals 


picked up by the antenna arc iccepted and 


From therc the 


amplified by the receiver. 
signals go to the indicator and the timing 
unit enables the indicator to reveal how 
traveling 


"> 
K 


took in 
from the detector to the object and b 


long the radar energy 


wai. The bearing unit links the i 


cator to the rotating radiator, reveal 
the angular bearing of the radar beam at 


the instant it strikes the object 


FIG. 10— hc duration of each pulse is 
fixed by the shortest range desired, si 

the transmitter must be turned off bef 
the reflected 


of silence between pulses, called the pu 


cnergy returns The time 
interval, is fixed bv the longest range 


sired, since the transmitter must remain 
silent long enough to permit signals from 


the distant objects to return 


FIG. 11 —lhc indicating device is usua 
1 cathode ray tube. This 
of a filament and cathode, a control gr 


tube consist 
two accelerating anodes, and two sets of 
deflecting plates, all inclosed in a glas 
tube. The cathode, control grid, and the 
iccelerating anodes make up the electron 
Ihe gun supplies a beam of ek 

trons which strikes the fluorescent scr 


"gun." 


and produces a luminous spot. The positi 


of this spot is controlled by 


the volta; 
impressed on the deflecting plates. By 
varying the voltage on the vertical defi 
tion plates, the spot can be made 
move up and down; by varying the voltag 
on the horizontal deflection plates, t 
pot can be made to move from sid 


side By 
ously, the spot can be 


varying the voltages conti 


+ 


made to move 


very rapidly so that the eve sees a con 


Propucr ENGINEERING — Decemper, 1945 














Transmitter 


Receiver 


Pa b 
Bearing 
unit 


Receiver 


Bearing 
unit 


Second 
anode 


Contro! 
gr idh 
plates 


Ver tical 
deflection 


piates 


| 
—*ñ— mns) 


right line or curve on the screen 


ndicators are used in radar depend 


+} 


1¢ information desired. For sur 


tion, ‘Type A, which gives a 
inge, and others, which give bea: 


ipproximat« TAngc, arc commonh 


12—In Type A 


ray beam 


the 
horizontal 


indicators, 
moves 
screen at a constant 
it the left 


ives the 


speed, 
it the same time ‘that 
transmitter 


I 3—Signals reflected from the tar 


npressed by the receiver on the 


ENGINEERING — DECEMBER, 


———————————————————— 


,Horizon 
deflection 


Indicators 


Bearing 
unit 


— — —— — — — — — — — 


FIG. 10 


LJ 
Tal 


the 
beam to deflect upward, revealing the pres 
the 

‘The 


vertical deflection plates and caus 


ence of a target in form of a "pip" 


height of the 
pip is proportional to the intensitv of the 


or inverted “V” 
received signal. ‘The Type A indicator is 
used both"#0sset alignment and for rang 
ing. Since it reveals the form and ampli 
tude of the reflected wave, the radar set 
can be adjusted for best performance by 
the amplitude 
ind shape of the reflected wave. The 
position of the pip along the horizontal 
the 


since 


tuning for most desirable 


scale is an indication of travel timc 
of the radar the 


beam starts at the left every time a pulse 


energy cathode 


1945 


Pulse 
duration 


F16.12 


Receiver 


be = <o — — — —— 





is transmitted and continues 
across the screen until the next pulse goes 
out. In other words, the pulse duration 


and the pulse interval time are repr 
traveled by the 
This dis 
The 
pip of the reflected signal which returns 
interval wil! appear 
where along the horizontal scale, depend 
how much time it 


traveling to and from the object. 


sented bv the distance 
cathode beam across.the screen 
tance can be scaled in microseconds. 


in the pulse some 


ing on has spent 
Since 
the velocity of the energy is constant, the 
scale on the screen is usually calibrated 
distance instead of 


Continued on next page 


directly in units of 


time 


815- 





/ microsecond 


ide in kilowatts 


. Pulse 
interval ! 


A 


li 


n^ 


1000 
F1G.14 


FIG. 


strong 


transmitted 


14—Tl« 


vct the reflected signal is weak 


signal is 
The 
intensity of the reflected signal depends on 
the areas 
object and the receiving antenna. 


the power transmitted and on 


M thi 
Ihe farther the signal travels, the thinner 
it is spread out over the traversed area 
The short pulse sent out from the radiator 
amount of 


represents a definite 


This 


energy travels away ftom the radiator and 


energy 
energy flares out as the pulse of 
the number of watts of power per square 
foot of called densitv, de 
creases. Furthermore, not all of the sig 
nal strikes the The energy that 
does strike the object is scattered in all 
directions and only a small portion returns 


density of the 


arca, power 


object 


th receiver, for the 


Average 
pulse valve 


Time in microseconds 


ronsmitter 


Monitor 
i Scope 


Pu Ise 
omplitude 


— — 


F16.15 


reflected signal decreases as it travels back 
Finally, noise within the 
arising im thc 


to the receiver. 
receiver, various tubes, in 


with the incoming signal. For 


these reasons a strong transmitted signal, 


terferes 


1 highly sensitive receiver and a minimum 
of receiver noises are desirable. The power 
requirement of the transmitter is not deter- 
mined by the maximum value of the trans 
mitted signal, but by the average value of 
the pulse cycle. To determine the aver 
age power, the wave shape of the pulse 
The effect of 
a pulse is measured by pulse peak power 
divided by the pulse repetition interval 


must be known average 


FIG. 15—This simplified block diagram 
represents the chief units of à tvpical 


SCR-268 radar unit in operation. 


U. S. Army Signal Corps 


Bearing 
dial 
indicators 


Receiver 


Indicator 


A 


radar system used for surface detection. 
Ihe heart of this svstem is the timing 
unit. The timing unit controls the trans 
mitter, the indicators, and the monitor 
The rectangular antenna fulfills 
function that the parabolic 
does. This antenna forms a 
beam through the combined effect of the 
screen and the many dipoles on its surface. 
[Ihe mesh-like screen does not prevent 
reflection of the radar waves, because the 
empty spaces are small compared with the 
length of the radar waves. In this system, 
the beam has a bearing spread of about 
20 degrees and an elevation spread of 
about 20 degrees or more. The duplexer 
is a device which short circuits the path 
to the receiver during the transmission 
This must be done because the 
outbound signal is so powerful that it 
could destroy the sensitive element in the 
very small amount of the 
outbound pulse is permitted to’ enter the 
receiver from where it goes to the monitor 
scope and the range indicator. This signal 
marks the zero range position on the 
monitor and A screens. The duplexer also 
has a device which blocks the reflected 
target signal from the transmitter, feed. 
ing all of it into the receiver. The moni 
tor scope is merely another tvpe A indica 
tor. It is usually smaller in size and ha 
no range scale, but it operates exactly as 
the A scope does. Its purpose is not 
ranging, but tuning the set. By adjust 
ig the set so that the best signal wave 
shape and amplitude show on the moni 
tor screen, satisfactorv operation of the 
system is assured. ‘The bearing unit 1s 4 
method of duplicating the rotation of the 
antenna at the dial bearing indicators. The 
motion and hence the bearing of the 


SC ope. 
the same 
radiator 


period. 


receiver A 


antenna is transmitted through two syn 
chros to the bearing indicator. The angu- 
lar bearing of an object revealed is the 
bearing of the object with respect to the 
horizontal reference line of the detection 
system. Usually the reference point is true 
north. Since the bearing with 
to some other reference is often desirable, 
true and relative bearing dial indicators 


respect 


are provided. 
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Design Planning and Scheduling 
In Complex Computer Development 


A. F. WILD 


Aeronautics and Marine Engineering Division, 
General Electric Company 


Analysis of the methods and scheduling adopted by engineering manage- 
ment to permit development of a new, highly-efficient design of computer 


in four and a half months with inexperienced designers and draftsmen. 


PAST EXPERIENCE has shown that it Computing devices are closely inte fore, an unusual amount of design plan 


"T , 1 
rily requires two or three years to grated and compactly designed structures ning is necessary X "unit design" tech 
Naval Ordnance or anti-aircraft with considerable interdependence among nique was evolved as the answer to the 
\n entirely new approach is the different computing elements. Co situation. 
| l 


to develop a device of this type operation in development is so impera Under the unit design arrangement, the 


ift use. Weight must be reduced tive that a small, closely coordinated group overall job was split into a number of less 


10 to 1 as compared with.usual of designers and draftsmen can usually complicated components which could be 


designs and the design must best approach the problem Speed de handled by inexperienced men under care 
ible for high production, instead mands that a large number of people be ful direction. This made it possible to 
low production customarily asso issigned simultaneously to the designing turn out all detail drawings, more than 


ith computers job to execute it on schedule l' here 1.000, in the short time of four and onc 
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ENGINEERING SETUP DURING ROUGHING-OUT STAGE 


ARROWS SHOW FLOW OF 


a 


pri” 


I 


ENGINEER A 


p.9E m ~ 


DRAFTSMAN | 
(MAKE BASIC OVERALL LAYOUT ) 


| PICK OVER COMPUTING 
MEANS, INVENT NEW, DETERMINE BASIC 
DESIGN MAKE SCHEMATIC DRAWINGS ) 


DESIGN ENGINEER 
( GENERAL. SUPERVISION ) 


ENGINEER B 


BY BREAKING DESIGN 


DRAFTSMAN 2 
(INVESTIGATE OLD AND NEW MEANS OF 
COMPUTING AS REQUIRED ) 


INFORMATION AND DIRECTION OF EFFORT 


(PLAN FOR EFFICIENT 
USE OF LATER ENGINEERING 
INTO UNITS.) 


MANPOWER 


DRAFTSMAN 3. (ASSIST ENGINEER 8. 
IN BREAKDOWN LAYOUT ALSO INVESTI- 
GATE COMPUTING MEANS.) 


ENGINEERING SETUP OURING DESIGN STAGE 


rm- — 


-4SULTANTS ON 


SPe&iaL PROBLEMS 


— — 


ENGINEER 


UN'T RESPONSIS i 


^ ^ 


= r 
DRAFTSMAN 3 | | DRAFTSMAN 4 
(UNIT DESIGN) 
"n 
t. oii s c 


UNIT DES!GN 1 | 
` J i — 


ee T Å 


—— 
~ 


SOLID LINES SHOW FLOW OF ENGINEERING 
DOTTED LINES SHOW COORDINATING ACTIVITY. 


DESIGN ENGINEER 
GENERAL SUPERVISION) 


ENGINEER A 
( TECHNICAL 


DRAFTSMAN 1! 
(BASIC LAYOUT) 


ENGINEER Q 


INFORMATION. 


$1300N 


TINNOSH3d 40 


1N3WN9SISSY 
“SONIMVHO 9N!I10»03H2S 


(UNIT RESPONSIBILITY) 





D'F TSM'N 
(UNIT D) 


DRAF TSMAN !9 
(UNIT DESIGN) 


= — 


‘DRAFTING 
SUPERVISION 
| DE TAILERS 


SWvV31 N33^138 
NOI1VN!QNOO2 
(A1I118/$SNOd S 3M 
NO!1VNIONOOO ! 
8 H33NI9N3 


l(SiMVd DNIZIOBVONYIS ) 
2 NYWS.L3vMQ 


— —- DESIGN TEAMS ~I? — — — — 


half More 
type computer was operating six and one 
half the Army 
ùr Forces request 

Ihe 


ot design 


months important, a proto 


months after receipt of 
number 


task 


concentration of a large 


men on a relatively small 


mterference with each other 


worked out 
the shipbuilding industry 
with the 

+ } 


} n 
tons of the hip 


DCTINITS 


without was 


in about the same way as in 


Hvervond 15 


familiar formula: Perfabricating 


ind utilizing 


ITE V 


tremendous manpower hnal as 


sembly of the ship as a comparatively low 


manhour proposition A similar Con 


struction and manufacturing setup 


build the com 
B-29 scheduk 


Was 


the onh possible way 


puters required to meet the 


818 


I'he first requisite in applying the skills 
of designing and drafting for the computer 
was that the basic machine to be laid out 
this 

[wo engineers and three drafts 


with "prefabricating" objective in 
mind 
men were assigned to study the problems 
of designing the instrument and of plan 
They 
were given one month to rough-out the 
this 


make small lay 


ning for the unit design technique. 


design. During 
had to: (1 


outs of the different computing devices, 


entire. « omputer 


month the 


pick over the available methods of 
the different 
devices 


functions, (3) 
suitable 
older device existed, (4) arrive at a basic 


design, and (5 


computing 


invent new where no 


arrange this design to 


break down into small individual units 

Once the basic design was established, 
certain policies were decided for use im 
splitting it down into units. First, each 
unit was set up so that its design construc 
tion and test could be carried out inde 
pendent of the other units, and that this 


unit would mate and be completely inter 
changeable 


with the other units. 


necessary sclective assembly was be 
Second, all units were 
frame cast 
Third, after 


remoy 


within each unit 


to mount on the same main 
ing using three cap screws. 

was to be 
able from the main frame without rcquir 
ing the removal of any other unit, although 


shifting of adjoining units slightly in thet 


assembly, every unit 
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ating bolt clearance holes was per 
ted. Fourth, all wiring had to termin- 
n connectors or terminal boards on 
nds of the units to facilitate replace 
it of units. 
iese restrictions determined the shape 
construction of the computer. Re 
ment requirements made it impos 
to build the units into a solid cubic 
ture with units buried beneath other 
Ihe design resolved itself into a 
main casting with units attached to 
sides. Many of the units were spur 
| so that mating with adjoining units 
easily accomplished with adjustable 
er-distance as a desirable by-product 
lings, clamps, and wiring connectors 
necessarv that would not have been 
ided in a conventionally-designed com 
has shown 


However, experience 


these were justified because of the 


in factory manhours and field 
ng procedures 
the 
cers and 
| ] 


the 
had 


end of one month two 


three draftsmen com 


a mechanical schematic 


ig showing the number. pitch diam 


nd size of il 


dimensions of all 


ind elements 


diagram 


5) a skeleton plan of 


showing basi 


init. defini 
which split the job down into 17 
units and allocated 


the 


sub-assemblies. or 


h a definite space n final com 


4) a preliminary overall layout 
$ ] + 


showed the location (Qj cach unl 


precisely located end pieces” or 


1 


mating with adjomimg units; and 
general plan of how the different 


wuld be designed for high produ 


|! brief review, the plan submitted 


sc men was adopted and more men 


were added to the program. As engineers 
and draftsmen joined the group they were 
divided into "design teams" consisting of 
one engineer and one master draftsman. 
Y unit was assigned to each of these teams 
l| he team was also given a set of rules to 
use in design, with emphasis on designing 
for high production, a clear definition of 
the 
an elementary knowledge of the 


what unit to be designed must per- 
form, 
complete computer, and complete freedom 
to design unhampered within the space 
requirements of the unit. 

l'his unusually successful scheme had 
It allowed 17 different 


tcams to work independently and with 


;evcral advantages 


out interference with cach other, the onh 


requirement being that they stay within 


— a Fory 


d La 
^ 


the allotted space and that their end 
pieces mate. Splitting the computer down 
into 17 pieces simplified the understand 
ing of each individual piece. Thus, an 
enginer or draftsman completely unskilled 
in the art of computer design, could take 
the defined unit, uaderstand its functions, 
Detail 


teams 


and grasp the design problems. 


design was possible. Since some 


had jobs than others, their work 


was completed before other teams As 


easicr 


soon as a complete layout was approved, 
a sufficient number of detailers were avail 
able to complete other detail drawings. 
\s soon as the detail drawings on any 
unit were completed they were rushed to 
the factory and parts for a prototype were 


fabricated. ‘Thus, within a matter of weeks 


Self-contained gear unit being assembled to B-2? computer. 
Separately manufactured, the gear unit is held to the main 
casting by only three bolts and can be replaced in !0 minutes. 


P dw citi, tie o uS 


Front view of the B-29 computer, brain of the Superfortress gunfire control system developed by General Electric. 
(Right) B-29 computer with front cover removed showing a portion of the complex device which was completely engi- 


nered in 4l/; months by "unit design." 
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Exploded front view of B-29 computer illustrating four major self- 


contained units. 


that 


st and to point out ov 


model of unit was available for 


‘rsights which the 
ngineer-draftsmen team remedied. 


Each team engineer ws responsible for 


making and testing smat) trial models oí 
iny questionable featurds of his design 
Model shop men and test facilities were at 
Such 


made during the layout: stage. The team 


his disposal small models were 


Each was designed by an independent group. 


engineer was also responsible for over 


seeing the construction of the first proto 


type of his unit from the detail drawings 


ind for its satisfactorv test performance 


l'hese tests were run under conditions such 


as high and low temperature, humidity, 


vibration, and acceleration 


Certain interferences inevitably arose 


between teams I'here were always ques 


Atomic Bomb Claimed As Aid to 


MMEDIATE APPLICATIONS for the products 


ind. processes developed the production 
tomic bombs are possible, according to 
ecent statements made, by H. R. Austin, 
xecutive vice president of M. W. Kellogg 
Company, and A. L. 
ger of the Kellex Corporation, subsidiary 

M. W. Kellogg, which helped in the 
and constr. 


Mr. Bal 


tomic bomb may 


Baker, general man 


ngineering tion of atomic 


bomb plants. claimed that, in 


dustrially, the save more 


} 


money than it cost. Among the technical 


idvances already developed, he listed 


Improved counterinessures against in 
È 


lustrial poisons. 
Direct 


improvemei for the petroleum 


820 


New 


] 
gasoline frac 


industry methods of separating 


tions, better heat-exchangers, 
better mass-spectographic analysis. 

More efficient gas pumps, some of which 
develop stream speeds of about 1,100 ft. 
per second 


Related 


Project 


discoveries of 


the. Manhattan 


totaled up to about 5,000 new 


products, procedures and devices. Of spe 


! 


Cial int 


terest are the products used directly 
bomb production \ porous 
barrier with holes less than two-millionths 


in atom 


of an inch in diameter was developed 
| his barrier was able to withstand a pres 
sure of one atmosphere, with the further 


5 


requirement of uniform spacing ind pores 


tions of relocation of end pieces and 
greater space requirements. Development 
work was necessarily concurrent on several 
of the computing elements. To solve this, 
the design engineer made the following 
appointments: (l) One engineer was 
established as the theoretical engineer 
whose function it was to be responsible 
technically for the entire design; (2) An- 
other engineer was established as the co- 
ordinating engineer whose job consisted 
in assigning manpower, scheduling com. 
pletion of drawings, coordinating betwcen 
the different designing teams and settling 
disputes, deciding on changes and toler- 
ances where buildups occurred, expedit- 
ing and consulting on the construction of 
the prototype and appraising the scheduled 
progress of all teams; (3) One draftsman 
was established as the standard parts drafts- 
man whose responsibility it was to get 
standardization between the units. 
the same part was used in all units wherever 
possible and all teams used the same gen 


| hus, 


eral design method. 

A weekly technical and design schedule 
conference of all engineers played an im 
portant part in forwarding the program. 
The three overall men constantly circu 
lated between layout boards, model shop, 
and test room. 

l'his novel method of design has had 
several advantages. Not only was it pos 
sible to design and construct a model of 
the most complicated computer ever de 
signed for aircraft in six and one-half 
months, but the breaking up of the com 
puter into completely autonomous units 


had 


point of view. 


idvantages from a manufacturing 
Subcontractors could test 
each unit completely, then ship them to 
a central location where the entire com 
puter was assembled. Similar advantages 
are obtained in field service 
the 
change a unit it is only necessary to re 
[he unit 


valuable in 


Instead of 


disassembling entire computer to 


move three screws. design 


method should prove other 


fields where complicated machines must bx 
designed to strict schedules 


industry 


that waifld not change size 


plugging 
particles. How 


barrier is used in atomic bomb production 


corrosion, OT excluded 
can be visualized by reading the special 
insert on atomic power which appeared m 
the September issue of Pmopvcr Exc! 
NEERING 

With respect to medicine, the mi 
bomb may save more lives than it ended 
At the University of Chicago’s Institute ot 
Radiobiology and Biophysics, Prof. Ra 
mond E. Zirkle began research on the 
utilization of atomic fission byproducts 
Presumably they will furnish a lower-cost 
and more effective means of fighting can 


cer than radium. 
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Limitations and Design 
Of Precision Press Forgings 


Precision press forgings are of three types: extrusion forgings, 


impression die forgings and coin forgings. Methods of fabrication and 


tolerances as they affect design of the forgings are described in detail. 


FORGINGS having accurate close di 
mensional tolerances can 
duced from steel, aluminum, copper, brass 
and magnesium on high-speed forging 
presses. Press forging is essentially the 
same as upset or machine forging since 
both perform their work by preliminary 


now be pro 


or gathering operations and final or fin- 
ishing operations. The principal differ 
ence is that a forging press usually em 
ploys solid dies, whereas the forging 
machine nearly always uses split dies. 
Hot press forging was originally limited 
until the 
present day rigid, accurately aligned, high 
Tech 
ind machines have been introduced 
during the past few years which now make 


to copper and brass forgings 

speed forging press was developed 

niques 

it possible to forge parts in a press to 

tolerances which previously were possible 

only when coining was used as an addi 
tional forging operation 

principal types of forgings can 

lucéd in a forging press: extrusion 

Ss, impression die forgings and coin 

In press forging it is also neces 

onsider whether it is advisable to 

forge cold, at semi-hot or non-scaling tem- 

perature, or hot 

Examples of 

shown 


extrusion forgings arc 
This class of work in 
clu ill parts in which a slug of metal 
is inserted into a solid die 
acted upon by the plunger which causes 
the metal to extrude between the side 
walls of the die and the plunger. Wall 
thickness is determined by the size of the 
die cavity and the diameter of the plunger 
The length of the extrusion is determined 
by the volume of metal in the slug, and 
the depth the plunger enters the die 
nipression die forgings are similar to 


in Fig. ] 


cavitv and 


made in board or steam hammers, 
iction on the slug is totally differ 
1 modern high speed forging press, 
f the metal into the die is not by 
Instead, the flow occurs uniformly 
it the height of the blank, and 
vement of the metal into the 
tv is continuous with the pressure 
increasing as the ram nears the 
of its stroke. There is a maximum 
| flow into the die with a mini 
“splashing” of the hot stock as 
t forging. As a result, the forgings 


are well filled, as shown in Fig. 1, with a 


minimum of flash. Impression press dies 
differ from those used in producing the 
same forgings in hammers. The different 
impressions of a press die closely follow 
the same rules that apply to forging ma 
chine die practice. 


The shape and size of each impression 


is such as to "stage" or perform the forg 
ing to completion without over-filling or 
excessive “washing.” ‘This distributes the 
stock in each impression so that the final 
die is filled with a minimum of flash and 
a minimum of die pressure. 
match is no problem in the modern forging 


press, because of its inherent rigidity, free 


Accurate die 


National Machinery € 


Fig. |—Examples of impression die forgings produced with a high 
speed forging press. (Below) Steel extrusion press forgings. The half 
section indicates the extreme accuracy and uniformity of the walls. 
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dom from unnecessSv joints between the 


iaft and the dies nd its accuracy of slide 
lignment 
SICK both 


can be 


used in 
draft 
machined 


Knockout an DC 


the upper and lower dies, 


forgings 


or final shape docs . not 


climinated on whose 


require it \s 
tl low in the forging 

from high 
heat dan- 
ger of excessive bre Also, the dies 


can be made in thin sections much lighter 


Were 15 nO mpa t 


press, the dies can be made 


juality resisting steel without 


| 7 
IKAgC 


in weight than impact forging dies, with 


the result that bet: heat-treatment can 


be obtained upon them, and their cost is 


1 
Iess 


- 


Forging press dies, shown in Fig. 2, 


Fig. 
mobile wheel hubs. 


can be made with leader pins to aid 
sctting 
Coin forging is the pressure finishing 


n die 


of press, machine or hammer forgings to 


obtain a more accurate dimensional tol 
erance than would otherwise be possibk 

'The use of coin forging in steel allows 
the forging to be heated and coined at 
1 temperature below its scaling point, with 


being 


the resulting forging scale free 
In the past nearly all forging operations 
have been performed hot. <A notable ex 
ception is the production of compara 
tively small parts on cold heading ma 
The advent of a press for coin 


forging has opened a new field in the cold 


chines 


National Machinery Co. 


2—Typical press forging die for making auto- 
Leader pins aid in die setting 


by maintaining aligament of upper and lower dies. 


Fig. 3—Automobile differential side gear made on 


a forging press. Absence of flash is a characteristic 


of press forging. 


Fig. 4—Typical mechanical forging press weighing 
800,000 pounds. 


al Machiner 


ovdi 


Propuct 


forging of many parts and the making 


steel forgings at temperatures below th 


scale forming point. 


This results in 


curate scale free forgings. 


Press forgings are usually produced fro 
cut blanks or slugs in a multiple in pre 


sion. dk [he size 


of the slug dt 


termined by the amount of metal required 


to fill the last impression. 
the forging will fill with no flash. 


In some part 
In an 


press forging there is less flash than i 


impact forging, lig. 3, since there is bett 


mctal flow in the forging press 


The 


is dependent upon 


size Of press 


for a 
the 


given forging 


amount of dx 


K 


space required, width, length and shut 


height, and the pressure necessary to pro 


duce the forging 
ery Company’s high 
preses are 


lable I. 


Maxipres 


shown in 


a No. 71, 


comparable to 


The National Machi 


speed forging Maxi 
hammers 4 
Shown in Fig. 4 


\s previously stated, draft is not neces 


sary in press forging, 


is ejected from the 


operated knockout pins 


pins are located in 


because the forging 
mechanicalh 
kout 


where tha 


dic bx 
These kno 


the die 


will be certain to free the forging, but in 


the casicst and most 
W here deep recesses 


he filled, the 


knockout 


convenient location 
or projections must 


pins are usualh 


located at the bottom of such depression 


The 


out pin holc, which 
filled forging 
less flash. 


sections are 


well 
sure and 
Fhin 


tained in a modern 
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with 


ur then escapes through the knock 


aids in obtaining a 
minimum pres 
morc cffective! 


forging pres 
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Machined 


Timken-Detroit Azle Co 


Fig. 5—Differential pinions formed by press forging and requiring no further machining on the teeth. 
Previously produced by machining from solid bar stock the saving in material by press forging is indicated. 


Timken-Detrott Arle Co 


Fig. 6—Five stages in production from billet to machined differential pinion gear. 


Table |—Comparison of Forging Presses and Forging Hammers as to Handling 
the Same Size Work 


Maxipres No 


29 
$2. 
70, 
120, 
180, 
300, 
360, 
SOO 


the forging is produced bv a sei 


ipact [his results from t 
the 1 


The gr: 


blows 
re gradually increasing as 
the bottom of its stroke 

increasing pressure, backed up by 


ed frame in which spring has be 


$ 


to a minimum, keeps the me 
iously flowing. As a the 


irked increase in the internal he 


result, 


the forging, thus maintaining t 
ity Under these 
vill flow into a 


conditions t 
thin section. nx 
nd with less total pressure 


cquently, less wear of the dics a 
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Maxipres Net Weight—lb. 
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000 
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000 
000 
000 
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hi 
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Comparable Hammer Size—lb 
Board Steam 


500 
700 
, 200 
,000 
,500 
,000 
5 .000 
8,000 
12,000 


,000 
,200 
,000 
3,500 
,000 
,500 


Jti N m~ 


the forgings are of better finish 


lo 


thought must be 


surfaci 
this 


given in designing th« 


properly utilize forgeability 


distribute the 
the 

is concentrated 
thin 


forgings and dies so as to 


load 
impressions If 


pressure or equally in various 
thc 


mnprcssion 


load 


m onc on à section, ex 
cessive pressures can develop which result 
failure. If, 


designer provides for 


in undue 'washing" or die 


however, the die 
proper load distribution, the extra power 
of the modern forging press, plus inherent 
rigidity and accuracy of alignment, becomes 


| distinct advantage on thin section press 


1945 


bosses. 


work 


I'he extra power, rigidity and alignment 


forgings Or having deep 
plus its high speed, are the basic reasons 
for the abilitv of the forging press to 
precision forge to today’s high standards 

Much attention is being given bv de 
signers of forgings to the matter of grain 
flow. Many forging drawings now specify 
grain flow patterns. The forging press is 
fully capable of meeting all such require 
ments, as the dies can be designed to give 
inv desired grain flow pattern 

\ forging which graphically illustrates 
the advantages and savings effected by the 
modern high speed forging press is the 
This 


job and the process for producing it were 


differential pinion shown in Fig. 5 


developed by engineers of the Timken 
Detroit 
used is high speed forging Maxipreses. 


Lh. 


\xle Company The equipment 
different steps of this new 
shown in Fig. 6 The 
material effected is illustrated in. Fig. 5 
Add to the the 
greatly reduced machining, none whatever 
tecth, and the fact that a far 
is obtained. It is obvious 


process 
saving an 


vast saving im material, 
on thc 
tronger gear 
that modern press forging possesses advan 
tages that no designer can afford to over 
look if he is to meet the many new de 


sign problems that lie ahead. 
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New chain and 
pump gear. _ 





Spark advance 





4.00 1,600 2,000 2,400 2,800 
Engine speed-rp.m. 


Fig. 1 — Fluctuations occurring, under operating conditions, in distributor spark aavance 
with new and worn engine, parts when compared to a test curve of the distributor. 


Hexagonal Damping Spring 
Eliminates Torsional Fluctuations 


D. D. STONE 


Director of Research, Willys-Overland Motors, Inc. 


INVESTIGATION of the iutomat« pump drive gears of the distributor drive device. The most convenient location for 


park advance, durmg the carly devel \t some speeds the spark advance o such a device was between the distributor 


opment of the Willys four-cylinder Jeep urred 12 deg. or more in advance of the and its connection to the oil pump 
ngine, indicated that the spark advance theoretical setting and had a considerable gear 
curve did not have the same operating range of fluctuation lhis resulted in ex 


l'he damping device that was devc 
characteristics when mounted in the essive detonation and a remedy was 


neces consisted of a hexagonal spring made |! 
engine as when tested in a bench test sary to maintain engine performance. 0.015 in. flat 


spring steel and In 
hixturc I hc 'reatest deviation trom the some correction In the CXCCSSIVC spark 
E 


between the distributor drive and tl 
calibrated curve occurred as shown in advance was obtained by the installation pump gear as shown in Fig. 2. A g 
Fig. 1, when the engine was operating at of a new timing chain and pump gear, was added to the distributor shaft si 
wide-open throttle and when wear had Fig. l, but fluctuations could best bc 


the steel spring would be part o! 
taken place in the timing chain and oil removed through the use of a damping 
I ping 


distributor assembly and would pres: 
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CD Distributor drive shaft 


: Stee/ spring 


drive gear 


| 
I 
| 


Without Spring | 


800 1,200 1,600 


2,000 





2400 2,800 3,200 3,600 


Engine speed-r.p.m. 


| 
Without spring. 


Spark advance -Deg 


Hexagonal 


damping spring 


* Distributor 
/ arive shaft 


Fig. 2—Hexagonal damping 
spring, the oil pump and dis- 
tributor drive shaft. 


Fig. 3—Elimination of fluctua- 
tions by the use of the hexag- 
onal damping spring. 


Fig. 4—Effect of hexagonal 
damping spring when timing 
gears are used in place of a 
timing chain. (A) Four cylinder 
engine. (B) Six cylinder engine. 


| 


| 
I 





a 











800 1,200 1600 200 


Engine speed-r.p.m. 


light pressure into the upper portion of 
the cil pump drive gear. This estab- 
lished a slight friction drive between the 
distributor shaft and oil pump drive gear. 
The friction developed by this spring 
Completely eliminated the fluctuations as 
sho in Fig. 3. This test and the test 
"own in Fig. 1 were made on the same 
üstributor, worn timing chain and worn 
p drive gears. 
ition of the same friction device 
ing the ignition distributor on a 


) i 
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Şpark advance-Deg. 





2400 2,800 3,200 


FIG.4 


similar engine, which has timing gears 
instead of a chain drive for the camshaft, 
has indicated that it is equally effective 
in reducing spark fluctuations in this ap- 
plication. The results of such an appli- 
cation are illustrated by Fig. 4(A). 
Although the timing gear drive reduces 
the spark advance errors when compared 
with a loose chain drive, there are con 
siderable spark fluctuations without the 
friction drive that are completely removed 
when the friction drive is applied. 


1945 


1,200 


1600 — 2000 


Engine speed -r.p.m. 


2,000 2800 3,200 


The use of the friction drive has also 
proved beneficial in reducing spark flutter, 
Fig. 4(B), when applied to a six-cylinder 
engine. 

There are many applications where 
similar torsional fluctuations can occur and 
the use of a hexagonal damping spring 
offers the designer a simple solution to 
the problem. The hexagonal damping 
spring is inexpensive and requires a 
minimum of changes for its addition to 
an alteady established design. 
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Mechanical Details and Styling 
Highlight 1946 Buick Design 


THE 1946 BUICK incorporates several score major design 
changes and refinements throughout the body, chassis and 
engine. ‘Three new lines of 1946 models, all having straight 
eight valve-in-head engines, are characterized by long, low 
appearance, massive front, and simplified chrome trim. Body 
structure, trim and equipment return to materials which were 
not available after 1941. Body hardware, knobs and escutcheons 
are all chrome plated with the former plastic inserts eliminated. 
Rear axle assembly has a stiffer differential case and the pinion 


spiral angle has been increased to 50 deg. Rustproofing by 


826 


spraved-on asphaltic-base paint is used on the body. Zinc die 
castings are again employed. Engine cylinder bores are finished 
with a new type of hone and given a Lubrite, manganese phe 
phate, coating that allows rapid seating of the piston rings wi‘ 
protection from scuffing. Spark plugs are AC model 45 with a? 
aluminum oxide insulator that resists cracking under suddei 
temperature changes. Durex-100 main bearings introduced it 
1941 are continued and pistons are of aluminum. Battery is 
improved, having a superior plate compound developed during 
the war. 
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PRODUCT DESIGNS 





Wheels are an inch wider than former conventional designs Grille is stamped from cold-rolled steel and all external 


nd contribute to riding qualities and handling character- surfaces are capped with chrome-plated stainless steel. 
istics. Design reduces tire side wall flexing and produces Bumper is of new and heavier design and has face plates 
coole tire with consequent longer wear. Standard inounted on the back bars of the deeper section Bumper 


juipment on the Super is 16 x 6.50 with 18 x 6.50 guards are of a new design and have a tie rod which car- 


8 nd tires and higher rear springs optional. ries the series designation. 





Heating and ventilating equipment consists of fresh air 
intake scoops with fine mesh screens, mounted behind 
the grille and metal conduits from the scoops to the 






valves. Valve controls the flow of fresh air to the under 






















seat heater and the thermostat. Thermostat controls the 
flow of hot water to the heater. It is operated from 
separate buttons under the instrument panel The air 
control button is of the push-pull type and the thermostat 
control is rotary-operated and directly connected to the 
thermostat valve. A third push-pull button controls fresh 
air intake for summer ventilation. While the system is 
of the impact type, a blower is located on the heater 
for under 30 m.p.h. speed and is operated by a flush type 


button on the instrument panel 


Burnper jack straddles the bumper back bar preventing 
any tendency to slide sideways when in use Bumper 
back bars are of deeper section to permit the use of the 
jack without encountering excessive deflection 


Continued on next page) 
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PRODUCT DESIGNS 


1946 Buick 
(continued) 


Accelerator pedal is of one piece 
molded rubber with steel and fabric 
inserts. This eliminates the former 
metal hinge and prevents sticking of 
the accelerator pedal when hinge be- 


y fabric insert 
comes rusted. | 


i M { 


Lower control arm bearings are a 
threaded sleeve equipped with grease 
seals. These bearings replace the non- 
lubricated type which were used on 
the 1942 model. 





i47 
4 dia. hole 


Bushing assembly 
pressed in lower Threaded bushing 


nf rol orr , 
C o/ orm Grease sea! 


Windshield wiper motor is inounted in the engine com- 
partment on the front of the.body and operates through 
cables. The remote mouniing of the motor insures 
silent operation. 








! Fabric-- 


~ Stee/ insert | inser? 


| 
-> 


Le 
Section A-A 


? 
B Q0625 Steel , 
~~ insert ij ig 


J ` Hinge section 


Section D-D 


Flow of cooling water has been altered to give maxi- 
mum circulation at all points. The cooling system 
operates under approximately seven pounds pressure 
maintained by a pressure-relief filler cap. This re 
duces the after-boil and the loss of anti-freeze when 
low boiling point solutions are used. Water pump 
seal ring has been changed from Spauldite to carbon. 
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PRODUCT DESIGNS 


Electronic Fuel Tank Gage 
Unaffected by Temperature or Pressure Changes 


MEASUREMENT of the quantity of liquid in a tank to an trical capacity are recorded on a dial, usually in terms of pounds. 
accuracy of three percent is possible in an electronic device Gaging can require from one to as many measuring tank units 
known as a Pacitor gage. Designed and developed by Simmonds as are necessary to give a satisfactory reading. Tank units, within 
Aerocessories, Inc., this electronic gage is unaffected by changes each tank, are connected in parallel through a coaxial cable. 
in temperature or pressure. The basic principle of the gage While the Pacitor gage circuit has been developed to meet the 
makes use of the change of electrical capacity of a condenser requirements of aircraft fuel gaging, other applications for the 
when the dielectric changes from liquid to air. Changes in elec- instrument are being rapidly uncovered. 


ndicator 
(ratio-meter) 


1 ied 
—— 
nm 


rower 


unit Rectifiers | 


Three basic elements make up the 
Te he : : . "P li gage circuit. The tank unit is basi- 
U ^. Wb €. n T cally a parallel plate condenser with 
l WX \ ' AX — im an orifice to allow liquid to enter and 
Ue | : vents to allow air to escape. The tank 
— unit is connected to the power unit by 
coble i a coaxial cable. Power unit includes 
| i a single tube oscillator which gener- 
ates a frequency in the range of 10,000 
s cycles per sec. Oscillator output fre- 
‘Flanged head Mounting Rib or spar quency is impressed on two parallel 
-Outer tube "Ni bolts, . circuits each containing a capacitance 
~J/nner tube Á -Tank unit and an inductance. One capacitance 
is the tank unit or units, the other 
capacitance is a fixed condenser and 
serves as a reference for the changing 
capacitance of the tank unit. Indicat- 
Tonk unit Collector tube~_, ing device is a ratio-meter which 
reads the unbalance of the fixed and 

E t — — variable capacitances. 


Synthetic-end 


X S fitting * 
NJ ML TUN Tank units for aircraft are of four 


ü = NC | 1 types. The flanged type can be used 

1 li M in any tank. The non-flanged type 

can be used with integral tanks. The 

quick assembly type is used in self- 

sealing or bladder type tanks. The 

E stiffener type is used in integral tanks 

Quick-assembly Type Stiffener Type but must be designed as a part of 
the originał aircraft structure. 


Flanged Type hole Non- flanged Type 


! _/Fuel-inlet 


: Aol 
——* oles 


end fit ting 


Pror I 
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PRODUCT DESIGNS 


Morale 


Radio Receivers — | FH 
Of Simplified Design | co i * 


E clear 
E Con 
Mot 
ing | 


- * 


Emerson Radio 4 Phonograph Compa: y bou! 
EO 


quat 

To entertain and aid the morale of B one 
enlisted men overseas a new radio rr f cros 
ceiver, known as the R-100/URR, was find 
developed and standardized by the m 
Signal Corps. This radio receiver is $ 
a semi-portable 8 tube superhetero- 

4 dyne. There are only three controls; 

P ` : ; (1) on-off and volume, (2) tuning con- 
trol, and (3) band switch giving 540 to 
1,550 kilocycles, 3,600 to 8,500 kilo- 
cycles, and 8,500 to 19,000 kilocycles 
The entire unit is fungus and corrosion 
resistant. Cabinet is of steel and 
though light in weight will withstand 
heavy shocks. Control panel is re- 
cessed so that the control knobs do 
not protrude. 


Designed for universal operation the 
receiver will operate on self-contained 
batteries, 105 to 125 volts d.c., 105 to 
125 volt 25 to 60 cycle a.c., 210 to 250 
volt d.c. and 210 to 250 volt 25 to 60 
cycle a.c, A rotary switch having two 
Masonife & positions selects a.c.-d.c. or battery op 
she/f eration A toggle switch held in po- 
sition by a clamp, selects either the 
110 to 220 volt range. Chassis is con 
nected directly to one side of the line 
power operation. It is insulated from 


the metal cabinet by a Masonite shelt 
Battery 


A complete wiring diagram and parts 
compartment 


list are printed on the Masonite shelf. 


Emerson Radio & Phonograph Company * COE OL RT —û— — 


Power 

se/ection 

switches 
Radio antenna is approximately 50 ft 


in length and attached to tl back 
covel Power selector switches an E Anfenna 1 T ` Antenna 


nna binding post and line cord ari S ' binding 


ost X 1 ~ 
ehed through a dool in th ba« k j^ P . Exfra fuses 


Extra fuses are mounted on 


nside of the doo 


Emerson Radio € Phonograph Company 
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PRODUCT DESIGNS 


Portable Vacuum Cleaner 
Has One-Piece Welded Steel Frame 


PO RTABLE INDUSTRIAL vacuum 
Scleaner, developed by the Allen Billmyre 
ÉCompany, is designed for 24 hr. service. 
Motor operates at 3,500 r.p.m. Self-align- 
ing ball bearings are mounted in dust-proof 
housings which are designed to assure ade- 
quate ventilation. Truck chassis is a deep 
jone-piece welded steel frame having rigid 
cross-members and heavy steel sides. Hoods 
indose the motor, vacuum producer and 
tool compartment. 


Rece/v ng 
bucket 
$ 


s. — WEM 


Dust separator precipitates heavier 
Particles into a receiving bucket by 
educed air velocity and vertical ac- 
l ht dust particles pass slowly 
ilti-fold inverted cloth filtei 
they are removed, allowing 


to escape to the atmosphere. 


producer is of the multi-stage Exhaust end 
al type. One-piece cast alu- section 
illoy impellors are rigidly 

keyed and locked to a heavy 
alt. Housing is made in a 

rings held in place with tie 
unecting the end sections. 


ENGINEERING DECEMBER, 1945 





PRODUCT DESIGNS 


Pump 
Shaft Seal 


Heat resistant and non-corrosive are 
the characteristics of a new seal de 
veloped by Jet Shaft Seals, Incorpo 
rated. Available in both bronze and 
stainless steel these seals require lit- 
tle maintenance when used in applica- 
tions such as centrifugal pump shafts. 
Packing drag is reduced and greater 
continuity of service is possible. 
Seal taps the discharge pressure and 
directs this pressure into the suction 
area of the pump. Liquid flows 
through the liquid box inward past the 
orifice plate and back to the pump. 
Sleeve shaft turns with the shaft but 
is not in contact with the orifice plate. 
\ diaphragm provides a leak-proof seal 
while the pump is not in operation 
since pressure holds the diaphragm 


against the shaft sleeve 


Intermittent Heat Control Unit 


SWITCH 
LEVER ARM 


Designed to control the temperature 
of a building by calling for heat in pro- 
portion to the heat loss of the building, 
is a new device known as the Econo- 
stat. Designed and developed by the 
ljarber-Colman Company, the control 
is not dependent on the temperature 
changes in any room. This control is 
adaptable to heating systems such as 
one or two pipe, vacuum, low pressure 
steam or hot watere and makes no 
difference as to how the system is 
fired. 

Control is of the intermittent type and 
has a capillary bulb that is attached 
to an outside wall of the building. Ten 
feet of capillary tubing connects the 
bulb to a thermostatic bellows. Bellows 
operates a switch lever arm and de 
termines the length of time the cir 
cuit is closed.  Synchronous motor 
drives a cycling mechanism that inter 
mittently closes an electric circuit t0 
the heating system. Length "ot time 
for each cycle, operating range, cali 
bration, amount of night depression, 
morning warm-up are all adjustable. 
A three-position switch, on-off-auto- 
matic, permits manual operation 


Propuct ENGINEERING — DecemsBer, !945 





RODUCT DESIGNS 


Neoprene Improves Action in Drill Chuck 


Heavy-duty drill chuck has a web of Neoprene synthetic 
rubber bonded to the steel jaws. Developed by The Jacobs 
Manufacturing Company the chuck permits a wider range 
of drill sizes and keeps the jaws in.better alignment 
The Rubber-Flex collet, as it has been named, is tightened 
by a screw mechanism which forces it forward into the 
smooth funnel-shaped nose of the chuck. As soon as 
the chuck is loosened the Neoprene web pushes the jaws 
apart. Twelve Rubber-Flex collets and three detachable 


Discharge 
hose 
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arbors will handle a range of drills or reamers which 
would require 300 single purpose collets. Chuck consists 
of four parts and has a socket for receiving the flatted 
tang of the drill in the housing. The design is such that 
the collet is self-tightening with a toggle-like action. Work- 
ing faces are of hardened alloy steel and are precision 
ground after assembly in the Neoprene matrix. Jaws are 
always parallel and thus maintain full length contact with 
the drill shank. 


Water Purifier 
Compact in Design 


Weighing four Ib. and having a capacity of a half- 
gallon of water per min. a water purifier, Type 
2QM, is now supplied by the Corps of Engineers 
to the Army. Manufactured by the Wallace and 
Tiernan Company, this unit consists of a self- 
priming diaphragm type pump with spring-loaded 
poppet valves. Water enters, passes through the 
suction chamber and valve, and discharges into 
two receiving chambers. The assembled unit is 634 
in. in diameter and 3%. in. high. 








PRODUCT DESIGNS 


Random Notes on Reconversion 


Frigidaire expects to start production 
of a foot 
Operated by the regular 
Meter-Miser the 


expected to be available to the public 


four cubic home freezer. 
one-ninth 
horse-power unit is 


shortly after the first of the year. 


Porcelain enameling of aluminum cast 
ings and sheets, a new technique now 
in final development by duPont, prom- 
ises to have interesting effects on con- 
The 


produces a corrosive-resistant, impact- 


sumer product designs. method 
resistant coating directly on the metal, 
without impairing the properties of the 
metal. As with all porcelain coatings, 


a wide range of colors are available. 


Pruning shears using magnesium cast- 
ings for other than the cutting edges 
manufactured by Henry 


Sons, Incorporated. 


are being 


Disston and 


5 


Dishwasher and an automatic waste 


disposal unit have been announced by 
Electric 


the Westinghouse Corpora- 


tion. Dishwasher is started in motion 


at the press of a button and ends its 
twelve-minute cycle automatically. 

Home-building unit which consolidates 
household heating, plumbing, electri- 
cal, bath, kitchen and laundry elements 
has been announced by the Ingersoll 


Division, Borg-Warner Corporation, De- 


signed as a self-contained unit the cen- 
tral core can be rolled through a house 
door and yet is so engineered that a 
man can easily get inside and service 
the unit. On three sides of the core, 
which consists of an oil or gas heat- 
ing plant, entire household plumbing, 
hot water heating, electrical connec- 
integrated 

facilities 


bath- 


tions and meters, are 


appliances and 


laundry 


streamlined 
for the kitchen, and 


room. 


Pressure cooker known as the ''Min- 
announced by 
Made from 


ute-Savor" has been 
Landers, Frary and Clark. 
a special aluminum alloy the cooker 
elleptical shaped that 
container and is 


remove when pressure 


has an cover 


fits inside the rim 
impossible to 
Handles are 


remains in the cooker. 


of plastic and vent weight, which main 
cooking pressure, acts 
as a safety pressure release and will 
not fall off. 


tains correct 


Pilot runs of a full line of radio sets 
FM, phonograph combinations, port 
ables and automobile radios are being 
made by the Zenith Radio Corporation 
Pending the setting of ceiling prices 
by O.P.A, Zenith expects to reach mass 
output by mid-November. 


2 5 * 
Hudson has announced two style lines 
each available with six or eight cylin 
der engines. Exterior styling includes 
an entirely new front end and heavy 
wide bumpers with guards of tubular 
construction. 


Refrigerator car which can quickly be 
converted into a box car is being built 
by the Illinois Central Railroad. Weigh 
ing 14,000 lb. less than a standard cai 
construction is of aluminum 
Fiberglass insulation. Floor racks will 


with 


be made of aluminum since aluminum 
is sanitary and does not retain odors 


Butt-Flash Welder Furnished 
For Hand, Hydraulic, Air or Motor Operation 


: Company. 


Designed to permit operation by hand, 
air, hydraulic or motor, a new butt 
flash welding machine is being manu 
factured by the Progressive Welder 

Clamping fixtures can be 
by one method and platel 
same or another 
Thus, work clamping can be 
and upset 
Welder 
can be manually controlled, semi-auto 


operated 
traverse by the 
method. 
flash 


air-operated and the 


can be hydraulically operated. 


matic or fully automatic. 
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RODUCT DESIGNS 


i 


— 


Clamping - 
cylinders 


Platen 
cy/inders 


“aie 
Lo 
PA aa 


W 


Mexib/e 
F connections 


3 
| Manually operated ~ 
two- position 


| four-way 
O clomp valve 





Manual- type 
follower valve 


Pressure 


| "as gage 
sure goge y 


Geor pump - Solenoid 





¿Check valve 
` 


E 


eih 
Ers 


Over /oad v iie 





Hydraulic unit contains three pumps: (1) a rotor blade pump 580 volt, 50 cycle primary 
for platen traverse, (2) a gear pump for clamping the work 

to the electrodes, (3) piston pump to furnish pressure for 

the upset action. Manual control is through a follow valve 

which allows the operator to control the full motion of the AS volt, ESomp.sec 
moveable platen. Automatic control has a direct acting cam 3 YPushbuffon No weld Contactor 


i : swifch confrol relay 
that controls the stroke of the piston pump. OFF 6 


Single self-contained hydraulic unit, built by the John S. 


Barnes Corporation, is mounted within the frame of the 
ichine and can be removed without disassembly for service. 


Motor starter Motor 
contact starter 


Timing controls are designed for simplicity 
of adjustment and reliability of operations. 
Adjustments are accessible through a 
tamper-proof door. 


DUCT ENGINEERING — DECEMBER, 1945 





PRODUCT DESIGNS 


Electronically Controlled Bomb Fuse 


2.000 lb. aerial bomb fuse is 


Developed by the Emer- 


Electronically controlled 
smaller than a pint milk bottle. 
son Radio and Phonograph Corporation the Variable Time 
fuse contains a miniature radio transmitter and receiver. 
a specified height above the 


Fuse allows detonation at 


ground since the transmitter sends out continuous radio 


waves that are reflected back by the target and picked up 


d 


by the receiver. Electric power for the radio transmitter 
and receiver are furnished by a small wind-operated gen. 
erator operating at speeds of 100,000 revolutions per minute, 

Variable Time fuse consists of five basic parts. "Trans. 
mitter and receiver units are mounted directly behind the 
generator propeller and below these units are mounted the 
generator, rectifier and booster charges. 


"m a We 7 z "" — — m 
= 3 S Ma... Propeller 


Transmitter 


Receiver 


Generator 


Rectifier 


Booster 
cha. "ges 


b 


— 


U. 8. Army Ordnance Department 


Journal Box Lid 


Has Self-Aligning Positive Action 


Journal box lid is s« 
zall and 


nection is held tight 


adjusting in all 


directions. yocket center con 
lid spring pres- 
rattle 
manufactured by the 


Symington-Gould Cory 


thus preventing and wear. 


Designed and 


ration, the clos 
well ribbed and 
Spring is of the 


torsion type equipped with a roller to 


ure member is of 
flanged pressed steel 


reduce hinge lug wear and insure posi- 
No tools are 


the installation or rer 


tive action. required for 


‘wal of the lid 


$36 
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PRODUCT ENGINEERING EDITORIAL 


Outlaw The Atomic Bomb 


MOST of the proposed legislation on the control of atomic power aims to prevent its usc 
as a military weapon by other nations by imposing strict control, secrecy and censorship on all 
knowledge that relates to nuclear physics and the manufacture of atomic bombs. As set forth 
in one bill for the control of atomic energy, a politically appointed commission would admin- 
ister the act. 


To achieve complete control over atomic energy developments it is proposed that the 
appointed commission have censorship authority over the publication of scientific research 
reports. That authority would presumably include control over papers presented at scientific 
meetings. The laymen commission administering the act would have the authority to decide 
what is to be censored. 


Scientists who took leading parts in the development of the atomic bomb have stated 
repeatedly that regardless of secrecy, scientists the world over will know within five years exactly 
how to make an atomic bomb. The futility of attempting to hold the atomic bomb an inter- 
national secret is obvious. To throttle scientific research in the United States in order to 
hamper, if possible, the development of nuclear physics in foreign countries, might well have 
effects opposite to those expected. 


Much more could be cited to show that atomic energy legislation that aims to achieve 
the desired goal by the cloak of secrecy is not only futile but will also hamper our progress in 
scientific research. Such legislation also seems to ignore the fact that there are two questions 
involved. One is the development of nuclear physics; the other is the manufacture of atomic 
bombs. 


Let the militarists continue, as they have in the past, to study discoveries of scientists 
and engineers for possible use in war and allow the scientists to continue unhampered their 
quests into the unknown. In time the secret of the atom will be known to all the world. Let 
us not assume that we can keep to ourselves that secret and by its power legislate to the 
world its behavior. Secrecy breeds distrust and hatred. Irrestible power breeds arrogance 
and the lust for dictatorship. 


At this time it is still too early to write permanent legislation on an intelligent basis. 
Nor is the problem a simple one that can be solved by hasty legislation. It is one in which 
the best brains of science and statesmanship will have to work as a team to achieve the 
results desired. 


Whatever the correct procedure and legislation for the solution of the problem created 
by the atomic bomb may prove to be, it mustbe built on justice and humility, not on secrecy 


and domination. 
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FUEL adie T TET TS 


PRESSURE 


Fig. 1 — Typical instruments having important markings painted with self-lumi- 
nous paint, Other data identifyin the ir instrument is black gpi imi tches ihe d dial... dics aii 


Instrument Panel Lighting 


Design and Development 


T. B. HOLLIDAY. COLONEL A.C. 


Chief, Equipment Laboratory, 
Engineering Division, Air Technical Service Command 


Lighting available must be sufficient to permit reading of the instruments but must not affect the 
adaption of the eyes to darkness. The use of self-luminous paint, direct and indirect lighting of 
the instrument panel, individual lighting of instruments and ultra-violet lighting are discussed. 


ABLE to see because of th [he retina, or screen of the eye, is of vision is known as parafoveal visio! 
in brightness or color Ihe covered with a series of nerve fibers which The area filled by cones is appro 
pecial problem during night ire described as rods and cones. The mately three millimeters in diameter 4 
there no color and little ones are located at the center of the re is located on the axis of the eye. Th 
He must be able to sce into. tina and are used in bright light Ap is the center of vision and is the pomt 4 


larkness for the purpose of parently it i5 by these sensitive fibers that which the abilitv to see, or visual acuit 


ind. yet he must be able to color is distinguished This type of is a maximum. ‘The optic nerve ollect 


nstruments at a_ glance Fur vision is known as foveal vision. At night the signal from the nerve fibers at a poi! 
nust be able to identify quickly is more light is used for seeing, the wide which is a little below and to the ms 
in the cockpit spread rods become the acting nerve cen of this center of vision. "This is a bli 
ntradiction since outside ters, and apparently these are unable to spot in the eye of which most people 4 
idapted to the dark, listinguish color Vherefore, as twilight probably unconscious since the eye mo 
illumination of in ipproaches, colors fade into the back to place its center of vision on the | 

likely to reduce ground and become a neutral gray grad ject to be seen 


ually increasing in blackness This type Dark adaptation is the term given W 


5 
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of the eye to see in the absence 
of bright light 
pupil dilates to 


During this process the 
iccommodate the maxi 
|; amount of light which can enter 
For the first five or ten minutes this 
( adaptation is quite rapid and it 
thirty to forty 


condition the sen 


maximum in 
tes In this 


of the eye 1S 


es a 

thousands of times 

r than it is in davlight [his adap 

tation of the eye to darkened conditions 
«tended slightly ın the 
ight. 


important characteristic which the 


presence of 


seeks is the ability to see an instru 
ment with extreme clarity when looking 
ht at it and yet have no other instru 
ment or object stand out which is not 
in the line of vision. If this can be done, 
ll be possible for the eye to ignore 


reflections within the cockpit when look 


it instruments or to ignore instru 
ments when looking outside the cockpit 
I] ibility to see objects at the side as 


\ is the object that is being inspected 
med the ratio of parafoveal to foveal 
(his ratio in blue light is ap 

proximately 500, in green light 200, in 

yellow-orange light 10, and in red light 

$. These figures indicate that red light 
ffer the best quality with regard to 
ng side vision 


- 


\nother indication that the eye per 


best in red light can be measured 


ts with light of one color. In this 
test the intensity of the colored light is 
ised in intensity from zero. The 


i| during which the eye is unable 
ognize the color is called the photo 
This interval is al 


matic interval 


Fig. 2—Indirect lighting from small 
lamps mounted under a cover over 
the instrument panel. Light covers 
the side of the instrument faces since 
cover openings overlap the instru- 
ment faces, 


end of the 
high at the 


most negligible at the red 


spectrum while it is quite 
blue end 


The 


somewhat 


ability to see at night decreases 
with altitude. Tests indicate 
that the ability to see remains reasonably 
constant up to altitudes of 5,000 ft. but 
that it decreases at higher 

I'he 
is that of lighting instruments in the cock 
pit Any other 


compartments, navigator's table, engineer's 


iltitudes 
primary problem in night vision 


lighting for passengers 
desk or for other functional tasks will be 
simple in comparison with the problem of 
lighting instruments in the cockpit 


Methods of Lighting 


\ typical instrument is shown by Fig. | 
For many years it has been common pra 
self-luminous 


tice to use paint on the 


markings. This paint emits a greenish 
light that is a poor color for night vision, 
since the dark adapted eye will see green 
markings with something of a blur at the 
reading distance. Markings on the instru 
ments are few in number and are as large 
This is done to 


in size as convenient. 





simplify instrument readings. Every un- 
marking is omitted in instru 


ments which must be read at night 


necessary 


Ihe lighting of instrument panels has 
gone through several developments dur 
ing the past twenty-five years. In the 
period of the 1920's there was little night 
flying and quite simple lighting solutions 
^ direct lighting unit 
was used on either side of the cockpit. 
[his flooded the instrument panel and 
the entire cockpit with a glare of bright 
light. ‘This glare destroys the dark adap 
tation, that the eye has required thirty 


were developed 


minutes to develop, in approximately two 
seconds. Early versions of direct light 
ing had no means of reducing or con 
trolling the intensity. 

The next step was direct lighting as 
Small three candle 
power lamps were located by the instru 
ment and a reflecting or "dish pan" cover 
was placed over the instruments. Cir 


shown by Fig. 2. 


cular holes were cut in the cover to match 
the instrument dials. The edges of these 
holes overlapped the edge of the instru 
ment in such fashion that the light from 
the lamp was reflected into the outer 


Fig. 3—Individual instrument lighting. Lamp is contained in a 
tube assembly mounted in one corner of the instrument case. 





Mem ha deseos s NL 


E. 








ASSEMBLED 
( Showing electrical connection: 





This was an 
light and a 
theostat was added to control the light 
intensity. 


edges of the instrument 


improvement over direct 


A natural development of this reflected 
lighting was the individual lighting of 
instruments. The lamp used for this pur 
pose had been developed for surgical ap- 
plications and is described as a “Grain 
of Wheat” lamp. This type of lighting 
was first employed by the Kollsman Instru 
ment Division of Square D Company who 
located the grain of wheat lamp in a base 
at the center of the instrument cover 
glass. This placed the source of light 
within the utilized the 
excellent reflecting ability of glass at small 


instrument and 
angles of incidence to keep the light be- 
Difficul- 
because it was 
necessary to place the fine lamp wires in 


tween the coverglas§ and dial. 


ties were encountered 
a groove in the coverglass, sealed instru 
ments tended to leak at the lamp base, 
and the 
glass 
The next step was to locate the small 


construction weakened the cover 


lamp at one corner of the instrument, 
Fig. 3, using only three mounting screws 
The light was distributed from the corner 
location by careful design of the reflect 
ing surfaces between the coverglass and 
dial or by tube of translucent 
material which conducted the light around 
the periphery of the instrument and dif 
fused it throughout the length. Both of 
these methods were efficient and gave ex 


using a 


cellent lighting. The lamp was rated at 
volts and this required a small 
resistor in series with the lamp when usec 
with a 12 or 24 volt systems. 

The objections to this type of light- 
ing are in The 
tiny lamps were expensive, costing more 
than a dollar 


ing did not reach the necessary produc 


three 
electrical 
cost and maintenance. 
each 


This type of light 


the war but it 
is doubted that the lamp cost would have 


tion stage brought on by 


V - U/tra-violet 
hight filter 


/ 


Lamp 
sockets —/ 


Fig. 4—Fluorescent light for ultra-violet lighting. (A) Lamp for 110 volt power. (B) Lamp for 28 volt d.c. power. 
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reached a reasonable level even with this 
production. The adaptation of the instru 
ment for this lighting was also expensive. 
During the small production of aircraft 
which characterized the period from 1935 
to 1939 it was found that addition of this 
type of lighting would increase the cost 
of a simple pressure gauge from one 
dollar to eight dollars. ‘The maintenance 
problem was largely concerned with keep- 
ing the lamps from turning in the socket, 
thereby opening the circuit, and replacing 
defective lamps. 


Ultra-violet Lighting 


The next development, made by the 
Equipment Laboratory, Engineering Divi 
Technical Command, 
used “black light,” or more correctly, 
ultra-violet light. When an instrument is 
flooded with ultra-violet light the radium 
or phosphorescent coated markings bc 
come the source of light 


sion, Air Service 


[hey appear 
to stand out in perfect contrast with a 
dark background. With this arrangement 
an open instrument panel can be used 
ind this panel is flooded with the ultra 
violet light from units which are located 
in the cockpit. 

Early developments used an argon lamp 
source but this was followed with the far 
more efhcient mercury arc lamp. Early 
models shown by Fig. 4(A) used 110 volt 
power while later units have been devel 
oped to use the 28 volt conventional air 
craft electrical system. [his unit is 
shown by Fig. 4(B). In both types 
the unit produces a great deal of visible 
light as well as ultra-violet. It then be 
comes necessary to cover the light source 
filter, which appears to be dark 
blue in color, that will pass the ultra-violet 
and eliminate the visible light. 

The ultra-violet light has been the sub 


with a 


ject of many objections because exposure 
of the eve to this tvpe of light for an 


Flexible 
extension arm 


Moun ting bracket er 


Receptacle 


(B) 


extended period of time will cause a blue 
mist or fog to appear. It also affects the 
physical comfort of the pilot in that it 
eventually develops fatigue and is made 
apparent by a feeling of fine sand or dust 
in the eye. 
objections 


In practically every case these 
have been traced to faulty 
installation of the fluorescent units. The 
were so installed that reflections of the 
ultra-violet light could enter the pilot's 
eyes. Correction of the installation 
eliminated the objection. 

Older models of instruments were 
painted with a radium compound which 
would fluoresce with its own energy. The 
brightness of this greenish colored fluores- 
increased by ultra-violet light 
This color is not well suited to night 
Later models of the instruments 
have taken advantage of the source of 
ultra-violet light and used a phosphores 
cent paint. Under the influence of ultra 


cence 1S 


vision 


violet light this paint emits an orange 


red light which is almost perfect for 
night vision but will not fluoresce from 
its own energy. 

l'he remaining problem of lighting the 
pilot’s cockpit concerns provision of light 
for controls within the cockpit and for 
This general floodlighting 
done with a dash light but use 
light will 


adaptation of the eye 


reading maps. 
can bc 
of such a destroy the dark 
There is a tendenci 
to use red floodlighting within the cock 
pit for general illumination, since red ligh 
will not destroy dark adaptation. 
in ideal | 

lighting, therefore, appears to be a com 


installation for the pilot: 
bination of ultra-violet units for the instru 
ment panel combined with red flood 
lighting within the cockpit. This will 
produce a maximum visibility of instru 
ments with a maximum ability to see 
Proper installation of the lighting units 
by the aircraft designer should eliminate 
any possible objection to the use of this 


combined svstem 


S 
v 
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Sandwich-Type Shear Panels 
Of Wood-Aluminum Construction 


H. LANGHAAR and R. FEFFERMAN 


Structural Research Engineers, Consolidated Vultee Aircraft Corporation 


Theoretical determination of the buckling stress in sandwich panels, with results 


of tests on beam webs composed of aluminum-alloy skin surfaces cemented to 


balsa cores. This method will serve in estimating strength of sandwich panels 


when core and bond furnish adequate couplings between cover sheets. 


€ Aluminum alloy skin 
4 


Fig. 1 — Cross-section of typical balsa-aluminum sandwich. 


IN BALSA-ALUMINUM shear sandwich 
panels loaded as a web beam, the portion 
f the total load carried by the core mate 
ral is so small, Fig. 1, 
f the wood core is uneconomical when 
msidered on the basis of its load capac 
ity. The optimum thickness of the core, 
therefore, is governed by the requirements 
needed to prevent buckling of the com- 
posite web before the ultimate shearing 

ength of the metal skin is reached. 
Ihe shear flow required to buckle a 
plane web of elastic isotropic material is 
by an exact formula (see Timo 
"Theory of Elastic Stabilitv," p 

n which 


that the inclusion 


shear flow 

dimension less constant that depends 
ipon the ratio of the length of à 
veb to its width and upon edge 
restraints 

Hexural stiffness of the panel 

width of panel, in. 


mC D/b (1 
n be expected that Equation (1 

' composite sandwich panels with 
that the flexural stiff 
properly interpreted 
with 


erstanding 


solid web, 


Modulus of elasticity 
pression 

thickness of web, in. 
moment of inertiz | of the web cross- 
section, per in. of width 

Poisson’s ratio 


in com 
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E s 
) = ‘ 2) 
Demi- ` 


\ssuming adequate coupling between 
the constituents of a sandwich panel hav- 
ing equal skin gages, a corresponding ex 


pression can be derived in which 


E, = modulus of elasticity of skin 
material 

E. modulus of elasticitv of core 
material 

T distance between centroids of skins, 
in. 

t thickness of either skin, in. 


5S... Ta =) _ Ee (T — 1) 
l1—v\6 2 12(1 — »? 


Since the first term in Equation (3 
factor ! 
can be considered to be the same for the 
skin and the core. 

By substituting the value of D from 
Equation (3) in Equation (1), 
flow buckle the 


is dominant, the Poisson ratio 


the shear 
sandwich 


m) n 


required to 
p inel is 


Ne =F à 
" 


Values of the factor K, 


are given in ANC-5 Substitut 


1945 


ing this constant in Equation (4), and 
letting 
E./E. 


Ne 3 . [2 B -L 6t T? +. »( T- t)?] (5) 


b? 

Since the buckling stress 7e, is equal 
to the critical shear flow N,, divided by 
the transformed thickness t’ of the com 


posite section 


T 


In composite shear pancls with balsa 


Ne 
— 2t -- «(T — 1) 


$n (T= 9) 
— — | (6) 
(T — 2) 


wood interiors placed with the grain per 
pendicular to the skins the value of n is 
Neglecting the term n in Equa 
a balsa 


small 
|. the skin stress at which 
allov sandwich 


tion (6 


wood aluminum shear 


buckles is approximated by 
Ka Be 


? T» 2^ 
Ter 7 — — (3T* -- ? 
h2 


panel 


of the skin thick 
tactor, 


and, since the square 


ness is also a negligible 


Ta = 3 K.E. (TAY 


For the extreme case of a solid web 
plate, buckling stresses computed by Equa 
tion (7) are 
compared to the results obtained from the 
usual buckling formula. 


of economical proportion of 


25 percent conservative as 


For sandwiches 
core and 
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* - vets -SH IE in. 
os (inene Sallin. [SPECIFIC BEAM DIMENSIONS 
: Í} 41 lb. per ff: 


AR 


in. AL. filler 


strip except 
in beam No./ 


Je centers . 


ELLELE 


Äx Sín. -24 S-T plate-- Ae Poy 
under stiffener and HA “fetrusion Alba 
e e Qa e No. 734 G6. 
2 rows AN 4 bolfs--~ : 

Compression flange plates. at i$ in. centers Section B-B 

3 S-T (clad) ` 

8-ýx4in. laminations 

in J in. steps 


è 


“4 ST 06 — te - 
— 


R 
ij 


* 


m Na/has ? rews Web-040-24S-T 86 (clad) 
in. 11ST rivets at Ihin. balsa sandwich 
centers F 


- po 


S 
3 


& 


Balsa core cut norma! 
fo grain, seoked with 
pelite and bonded to 
skin with metlbond 





rbi flange plates 24 S7 (clad ) 
8-$x4 in. laminations in Tinch steps ~ Bearn Ne.! laminations, x$m, 


Elevation 


Fig. 2—Construction details of balsa aluminum alloy shear beam specimens. 


ski ritical stresses based on I quation 
rc within 3 percent of those obtained 
from Equation (6), which is the more 


— 


exact « xpression 


DETERMINATION OF SHEARING STRESSES 


IN SKIN AND Core. Since the web- of a 
sandwich shear panel is capable of resisting 


lmg stresses throughout its working 


Tux 


b 


the moment of inertia of the web — ce OA 

: . a aaa 
ibout the centroid of the beam 

be included in calculating the 


flow from the classic formula 


SO;/I 


im which the various terms are well Fig. 3—Method of supporting and loading beam 


known [he core may be neglected in specimens. View shows Beem No. 2 after failure. 
computing the I of the web For com 


ting the shearing stress in the skin "p . 
2 DESCRIPTION OF Tesr SPECIMENS anD beams and comparing the web-rupture 


PROCEDURE. To develop criteria for the load of Beam No. 4 with that of Beam 
design of wood-aluminum alloy sandwich No. 3. 


the shear flow must be divided bv thc 
transformed thickness t’ as previously de 


fined. Hence, the shear stress in the , 
shear panels when used as beams, four l'he cementing medium between the 


shear panels 20 x 64 in. were fabricated skins and the core was Metlbond, a C\ AC 
SQ with 24S-T'86 alclad sheets of 0.040 gage, patent product, which was applied at room 


kin 7. 1s found by 


I |2t -- n(T — t as shown in Fig. 2. Balsa cores were temperature. The specimens were « red 
| the shearing stress im the con placed with the grain normal to the skins. — for a half hour period at 330 deg. F. um 
— l'o obtain various aspect ratios heavy steel der a pressure of 100 Ib. per sq. in the 
stiffeners were placed on all beams ex least pressure available in a press. Thi igh 
cept Beam No. 1 to simulate the effect bonding with Metlbond can be success 
[his assumes that the core and skin de of a bulkhead. The effectiveness of the fully performed with vacuum bags, the 
form equally and that they acquire stresses balsa for carrying load was measured by sizes of these specimens did not permit 
proportional to the ratio of moduli of making Beam No. 4 with a core 4 in. the use of blankets on hand. All speci- 


elasticity thick instead of J in. as in the other thre« mens were reinforced at their ends with 
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r (64 gage sheets, Metlbonded on both 
lable I gives the mechanical prop- Table |—Material Properties of Web Skins 


aces 
ties of the web skins. The core density Values are averages for both sheets 

f Beam No. 1 was 9.28, and that of : T c PE ndi 

Ream No. 4 was 8.52 pounds per cubic Ukitze Uhimste 

foot stress stress in Elong. Yield stress stress in 
In testing, the beams were given can Beam in tension, tension, in 2 in., in compression, shear, - 
No. lb. per sq. in. Ib. per sq. in. percent lb. per sq. in. lb. per sq. in. 


ilever support and loads applied at the 
ree ends by means of hydraulic jacks as 


64,850 


25 61,900 44,900 


l 70,000 

own in Fig. 3, which is a view of Beam 2 69 ,400 74,350 
o. 2 after failure. A close-up of this ) 69,000 73,850 
i 4 69,550 75,050 


Ua aa ta3 


lure is shown in Fig. 4. Fig. 5 is a 
ew of Beam No. 3 after failure. 


Testr RESULTS AND CALCULATIONS. Table 
II gives failing loads, calculated ultimate 
shearing stresses, calculated buckling x 
stresses and comparative strength-weight sip ca A au 
tatios of corresponding webs of conven . Load S at failure, Ib. 67.300 72.000 

nal construction. . 1/Q 18.2 18.2 

lhe value of n used in computing the . Skin thickness t, in. S 0.0393 0.0399 

. Distance 7 between centroids of skin, in 2752 0.3007 0.3001 

. Transformed core thickness, in. 

lable I, was found from a considera (T — t)n = (Line 5 — Line 4)/53.2 0.0049 0 0049 0 0095 

n of Beams No. 3 and No. 4, both of . Transformed total thickness ?’, in. 
which failed by web rupture. That Beam 2t + n(T — t) = 2 X Line 4 + Line 6 0.090 0.0835 0.0847 0.0895 
No. 4 carried 4,000 Ib. more load than 8. Skin shearing stress, Ib. per sq. in. 


: ; S Q/Lt' 2 Line 2/(Line 3 X Line 7) 30, 800 44,300 46,700 46,700 
Beam No. 3 was attributed to the addi . Core shearing stress, lb. per sq. in. 


tional } in. thickness of the balsa core of n Te = n X Line 8 579 832 880 


Table Il—Test Results and Comparative Data 


$ 


. Beam No. 


transformed core thickness shown in Line 


Beam No. 4. The maximum shear stress Height of panel 


. Aspect ratio — = > 3.49 1.6 1.6 


the balsa is approximately Length of panel 
à K, for simple support (See ANC-5) d 6.4 6 4 
100 .— aò 16,000 = 880 Ib. per 12. Skin buckling stress Te, lb. per sq. in. 
1/4 (1/0) 18.2 sq. in. 2.5 K,E, (T/b)? 
à : - 2.5x10.5x10*xLine 1 1X(Line 5/5)? 30,300 43,000 55,000 144,000 
[hen the total shear carried by the balsa 3. Mode of failure Buckling Buckling Web Web 
f Beam No. 4 is ; rupture rupture 
4. Weight per running inch of panel, Ib. 0.1962 0.2115 0.2070 0.2250 
I T-) 15. Strength/weight ratio 
Q \ Line 2/Line 14 248 000 318,000 348,000 338,000 
re — . Weight per running inch of comparable 
= XM j ? æ Ae É 7 i 
0 X 18.2 X 1/2 — 8,000 Ib. stiffened sheet panel, lb. — *0.2124 **0.3160 **0.3094 **0.3160 
the skin stress is . Strength/weight ratio of stiffened sheet 
panel ; 246,000 240,000 246,000 240,000 
> = Se) 2 8. Strength/weight advantage of sandwich 
2il panels over stiffened sheet panels = Line 
E 15/Line 17 1.008 33 1.415 1.41 
6,000 — 8,000 m 
= <= 46,700 lb. per | ————————————————— ——— 
2 X 0.040 X 18.2 sq. in 
i * Calculated 24S-T86 web 0.080 gage, Y4—47 stiffeners at 6 in. spacing, 4. equals 0.154 
In view of the fact that this panel is sq. in. Failure predicted at 52,400 Ib. 
ghly stressed, a value of n computcd on ** Calculated 24S-T86 web 0.125 gage, Y36-50 stiffeners at 5 in. spacing, 4, equals 0.1978 
basis of the ratio of the preceding $4. !n. Failure predicted at 76,000 Ib. 


tresse of greater significance than that 


based on the moduli of elasticitv. Then 


Te 880 l 


n = — 


^», GN $32 


This value of n is used in computing the 
core stresses in each of the other beams 
Predictions of the buckling stress for 
Beams No. | and No. 2 based on either 
Equations (6) or (7) are too high. A re 
duction from the theoretically derived. co 
efficient of 3 im Equation. (7) to 2.5 
has been introduced in computing the 
buckling stresses shown in Line 12, 
lable Il, and has been found to give 
calculated buckling stresses that agree 
well with observed stresses This de 
parture from the theoretical value is jus 
" tified since perfect coupling of the con 
Fig. 4—View of buckled area of Beam No. 2 after failure. stituents of the. panel may not be at 
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Fig. 5—View of buckled areas and ruptured webs of Beam No. 3 after failure. 


reducing the effective I of 


thus g 


tained, 
the cross-section 

In highly stressed panels, furthermore, 
it is possible that an effective modulus 
E, should be used instead of the modulus 
On the addi 
tive side of this argumentation it may be 
noted that the value of K, based on that 


ot simple support is probably conservative 


within the elastic range. 


because of the rigidity of the flange con 
nections. 


The strength-weight comparisons shown 


in Line 18, Table II, are 
ratio of 


ams to 


based on the 
strength-weight of the 
that of the 


tested 


most economical 


Automotive 


Parking Brake 


Designed Without 


Backing Plate 


BRAKE SHOES arc 


supporte | centrally 


placed spider member instead of the con 


1 
$ 


ventional backing plate in a new brake 


Products 


Bendix Aviation Corporation. The 


sign of the Bendix 
Center 
mount brake illustrated is a propeller shaft 
parking brake for buses, but the same con 
struction is adaptable to wheel brake appli 
Shoe to the 


Bendix duo-servo principle 


ations. actuation 1S similar 


844 


Division, 


stiffened 24S-T86 aluminum alloy sheet 
panel as designed and calculated to carry a 


comparable load 


Discussion AND Conc.usions. The shear 


ing stresses in the skins and core of a 


balsa-aluminum alloy sandwich panel may 
be determined from Equations (8) and 
9). For 


estimates of skin stresses are obtained by 


design purposes conservative 


neglecting the value of n, thus assuming 
that all of the shearing stresses are car 
ried in the skins. 

Buckling 


alloy sandwich panels may be computed 


stresses for balsa-aluminum 


from Equation (7) modified as follows 

Te = 2.5 K.E. (T/b): 10 
Equation (10) is based on the results of 
that buckled. It may 
be further modified in light of more test 


two test beams 
data when available. 

The economically designed tested pane 
show about 40 percent strength-weight ad 
vantage over stiffened sheet panels with 
beam sizes ordinarily encountered in air 
craft 
were free of wrinkles it may be assumed 
that they were stiffer than corresponding 
stiffened sheet panels. Quantitative data 
for such comparison are lacking 


structures. Since these test panels 
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Precision Gam Design 
Methods and Analyses 


The calculation of tables of machine settings for use in milling precision cams 


is illustrated; equations for computing machine settings when a cam is to be 


milled with a cutter having a diameter unequal to that of the follower are 


derived; and the effects of oscillating motion of the follower are discussed. 


A DISK CAM can be designed in several 
Its profile can be a circle or an 
that can be easily constiucted by 
Its working surface can be 
imposed of adjoined portions of the conic 


ways 
ellips 
geometry 
sections, straight lines, and transcendental 
functions so that construction by geome 
though more difficult, is practicable 
working surface can be described 
is the envelope of successive displacements 
of the cam follower. 
[he last is the 
sometimes 


recognized as conven 


$ 


mal method of cam design. 
the movement of the follower is defined 
n terms of a simple mathematical func 
tion. This has advantages when the cam 
1; is to be laid out bv geometry and when 
| studies of 


inalvtical motion 


ire to be made; it is of less importance in 


the follower 


lesign of precision cams. 
Ihe discussion that follows pertains to 
disk cams. It 
that an actual cam profile is not 
from the prescribed cam profile 
re than 0.001 in. at any radius. 
legree of accuracy prohibits the use 
riphical methods of design and tem 
nethods of manufacture. 
the design of 
sion cam is its method of manu 
Labor is wasted by the designer 
time is spent making computations 
to 0.001 in. if inaccuracies of the 
5 magnitude of 0.010 in. be introduced 
ifterward by the method of manufacture. 
On other hand, labor is wasted by 
machine if the 
designer fails to provide them with ma 
chine settings that apply without modi 
ication to the milling of the cam. The 
| | of errors in putting the settings 
ie machine 


ign Of precision 


starting point in 


toolmakers or operators 


are lessened also if 
operators are relieved of all com- 
s», even simple computations like 
one to a dimension or subtracting 
from 360 degrees. 
igle cam, master cams and cams 
| quantities often are made on a 
ig machine, or on a milling, ma- 
here the machine settings gener- 
a radial distance and an angle. 
n blank is milled to a series of 
ifter which the fins between ad- 
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jacent cuts are filed off to give a smooth 
profile. The machine settings correspond 
to the polar coordinates (r,9). In precision 
cam design it is essential that these ma 
chine settings be computed. 

It is likewise essential that all of the 
kinematic links that affect the shape of 
the cam be reflected in the computations. 
Some of links directly 


modify the displacement of the follower, 


these kinematic 


such as a link carrying an oscillating fol 
y the 
methods of manufacture, such as the cut 


lower; others are introduced by 
ter that mills the cam, for to mill a cam 
a cutter of diameter different than 


that used by the designer in the calcula- 


with 


tions alters the designed 


for quantity 


ım profile A 
production of 
cams, its follower and the wheel used in 


master cam 
grinding the master cam to shape are 
other kinematic links that can modify the 
Usually effects of 
links that directly modify follower motion 


intended profile. the 
do not escape consideration by the de 
the effects of links that are in- 
troduced after the design is finished, such 
is the milling cutter that mills the cam 


signer; 


profile, are more likely to be overlooked 





Specific examples will clarify the pro- 
cedure followed in precision cam design. 
EXAMPLE l: Suppose a roller follower is 
to start from rest, move 14 in. along a 
straight line with simple harmonic motion 
during one time unit, return to the start- 
ing point with simple harmonic motion 
during a second time unit, dwell during a 
third time unit and then repeat the cycle. 
\s shown in Fig. 1(A), let the diameter 
of the follower be } in. and assume that it 
a slotted cam having a 
minimum radius of 1§ in. For radial dis- 
placement of the follower, its center will 
l from the center of the cam at the 


is actuated by 


be 2 in. 
beginning and the end of its movement 
and during the dwell. The maximum dis 
tance between the centers will be 34 in. 
[he angular displacement on the cam is 
120 deg. between the positions of the 2 
radii. 


in. and the 34 in. 


Computation of Machine Settings 


If the cam is slotted during manufac 


ture bv a 3 in. end mill in a jig boring 


machine, the number of machine settings 


is a matter to be decided. Since the 


Fig. |—Two cam mechanisms showing the effect of follower diameters on the 
profiles of the cams; (A) Has a 34-in. follower, (B) has an infinite diameter. 


Both followers have identical motions. 


1945 
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Center line 
“of cutter 


— * 
Cam profile 


` 


O.. cam center 


Fig. 2—{A) Diagram to accompany discussion on the number of machine set- 
tings, (B) Diagram showing the position of the cutter relative to the flat-faced 
follower during the milling of the cam profile. 


te to 0.001 in., 


i 
} 
i 


ie fin, h, Fig 

ı conservative guide 
two adjacent positions 

relative to the cam 
displacement be 
the dis 
equal approximately to r 6 
distance of a 
I enters, O,O., is 4 
O,0,, or 4 r 0 in. The radius of the cutter 


see O,, 


59 radians sq that 


1 


rpendicular 


fin trom a ine otf 


erm, dropping the 


ind solving for 


3 


is 8 in, h is 
60 equals 0.015 
hus 360 


required to 


Fig 


but more 
the fins 
hn varies 
e from the cam 
me part of the 


1 with settings 


he SC 


recognition 


the number of ma 


ı matter of judgment, as 
irnish 


information to guide the 


ting the number of set 
1 
design. Regardless of 


table 


settings for use by the ma 


1 
number, the preparation of a 
machine 
l hieved 


ine operator can b«c through 


the same procedure 


546 


Of the 
119 have radii 
on two of the 
ig. l(A 


portion has 


total of 360 machine 


settings 
between 2 in. and 34 in. 
120-deg. portions of the 

l he 120-deg 


radii of 2 in. 


cam, | other 


constant each; 
hence, the computations amount to find 
lengths of those 119 radii at onc 


} | 
between thc 


ing th« 
and the 


determined, 


deg. intervals 2-in 


34-in. radi radii are 


put conveniently in tabular 


I 
form, opposite th 


they can b 
corresponding angula: 
l table When 


coordinates in a skeleton 
| added, th« 


| been 
responding angular set 


ill of the rad have 
radii and th 
desired table of ma 
lable | I5Ó 
a tabk It 
settings in 
| 


tings compri the 


chine setting a portion of 


contains the machine 


form for use by 


such 
convenient 


the machine operator in milling the cam 


[he radii in Table I were computed in 


two ste] irst, the radii at 10-deg, in 


were found by means 


t cos 0 2 
which relation applies for the simple har 
and 


moni motion 


dimensions assumed 


in Example | lIhese 13 radii are called 
lI he 
in asterisk in Table 


of 2.000, 2.026. 


"outline" radii 


ire designated by 
I and have lengths 
2.100, 2.375, 
750, 2.944, 3.125, 3.280. 3.400. 
ind 3.500 inches 
Lhe sec 


a 


rect radu between each pair of outlinc 


radii by graded 


2.220, 


^ 


ond step is to interpose ninc 


nterpolation. An unde 


termined radius is found from an adjacent 


radius bv the addition (or subtraction) of 


in increment [Ihe increments are esti 
mated at the start and then graded to fit 
he sum of 9 increments must equal 


differencc outlinc 


between a pair of 
but at the same time the increments 


1 
must progressively increase (or decreasc 
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with uniform evenness on either 

an outline radius. This is illustrat 
the 14 differences between the 15 
in column 2 of Table I; namely 
0.001, 0.001, 0.002, 0.002, 

0.003, 0.004, 0.004, 0.005, 0.005, 
0.006 and 0.007 in. The sum of tl 
and equal to the 
outline 2.001 
increments 


ten is 0.026 in. 
ence between radii 
2.026. The 


crease so evenly that the position 


progressi 


outline radius 2.026 among them i 
pletely hidden. 
The foregoing method of preparing car 


tables is a great saver, especially wher 


is a major task. Although Example 2 sup 
ports this statement 
than Example 1, 


the computation of the outline setting 
more impressivel 
even the building 
able I is faster by the method of graded 
interpolation than by the evaluation 
Equation (2) to get all the 119 radii 
The with table is built 
by graded interpolation can be 
through the addition ot 
l'able I, for instance, the 
that join the second column to the fourt! 
In the preparation of Table I the first 


ease which the 


more radii t 


3 missing rad 


differences reveal the law of variation an 
make the 
types ot 


interpolation easy. For 
follower motion, second 


ences frequently will serve interpol 
differences, and 
third 


used to advantage. 


better than first 

differences 
Slide 
to get ideas about the magnitudes 
differences also can be helpful. H 


omplex the function of the radiu 


a while even 


rule calcu 


terms of cam angle, its derivatives give 


crements of the radius corresponding 


radian increments of the angle. The 
} 


increment relationships are especially hel; 


ful when the functional relation is cor 


plex and few outline radii are calculated 


Cutter Diameter for Flat-Faced 
Follower 


EXAMPLE 2: Suppose a cam is w inted ¢ 
a flat-faced 
roller, all 


including the 3 in 


operate with follower instea 


other conditions 


cutter, 


of the à in 
being the sam 
as for Example 1. ‘The general shape 
the cam is that shown in Fig. l(B 


$ 


manufactured according 


lable I 
shape shown in Fig. 1(A 
of the 
be measureably different in shapes. Sin 
the two 


precision. cam 
has the genera 


1 1 
4 visual com 


the settings of 


k 


parison two cams shows them t 


followers are to have 


I 

the same motion and since both ca! 
to be milled with a 3-in. cutter, th 
chine settings for the 
different 


cutter diameter in the calculations 


two cams 
This shows the need to 


chine settings for precision cams 

settings for Exa 
difficult to calculate tha 
Fig. 2(B) illusti 
position that the cutter must take 


Ihe machine 
ire more 


for Example 1. 


point P on the cam profile Ih 


DECEMBER 





ites of the cutter center are (1,0), 
which must be computed. The 
r has the coordinates (O,@) for con 
th the cam at point P. The de- 
ce of (1,4) upon (Q,@) can be ex- 
by the following relations: 


coora 


both 


9 sin 3h 2 


19 — 6 cos 3¢/2’ 


1 «sin Wo 
C — Acos WO 


(3) 


! SEC. at, 


a sin a 


- a? T 2an COS a 


the foregoing relations, Equations 
7), inclusive, can be verified from 
metry and Fig. 2(B). 


be 


Equation 


in established by reasoning 
is to that used in the derivation 
Br), will be derived 


quation which 


II contains the results of some 
alculations to obtain outline settings for 
milling the cam of Fig. 1(B). The 4$ 
ind Q of columns (1) and (2) when sub 
stituted into Equations (3) to (7) yield 
the @ and columns (5) and (6), 
night be used as the machine set 

lo make 
machine operator, as well as to 

plify the smooth interpolation of addi- 
tional radii between each pair, it is advis 
idjust the values in columns (5) 


r of 


them more convenient 


ible [ 
ind to correspond to whole degrees 
f 6. This has been done in columns (7) 
S Slide rule of in- 


nts of T corresponding to increments 


calculations 


nerally permit these adjustments 
nade quickly and without sacrifice 
ICV 

From the data in columns (7) and (8) a 
mplete table of machine settings can 
prepared by graded interpolation just 

It will be 
noted that the number of settings to be 


[able I was developed. 


nterposed between these pairs of outline 
etti ire unequal, but this offers no 
nal difficulty. 


Cutter and Follower of Different 
Diameters 


point of contact between a cam 
follower lies to one side or the 
from the line of centers except 
intervals of dwell. When the 
rs of the cutter and follower are 
he departure of the point of con- 
n the line of centers will be the 
t both cutter and follower, and the 
f the cutter will have the same 
relative to the cam during the 
yperation that the center of the 
has during actuation by the ,cam. 
lains why the point of contact 
influence on Equation (2) and 
lation of the machine settings 
I. On the other hand, Equa- 


Pro} 


tions (3) to (7) of Example 2 illustrate 
a condition where the point of contact 
must be considered. 

Whenever the of the fol. 
lower and cutter are unequal to the ex- 
tent that they cause appreciable differ- 
ences in the departures of the points of 
contact from the line of centers, then 
design that the 
position be determined of the point of 
contact of the follower with the cam and 
that the center of the cutter be fixed so as 
to that same of contact. 
Equations (3) to (7) illustrate the pro 
cedure where the flat-faced follower repre- 
sents an infinite 
the i cutter a finite cutter diameter. 
An to establish the point of 


contact for a finite follower diameter can 


diameters 


precision cam requires 


have point 


follower diameter and 


In. 
analvsis 


proceed in this way: The position vector 
R, at the 


with origin cam center, of 


3 | 


(3) 


Angular Radial Angular 

setting setting setting 

0, f, p 
deg i 


, 


deg. 


40 
41 
42 
41 
44 


t3 63 62 602 62 


45 
46 
47 
48 
49 


b3 603 62 602 62 


~~ 
OQ 


Jn un un un cn 


“rr 


t2 MY 62 62 he 


S: 


R 
e 


any point P, on the circumference of the 
follower, Fig. 3(A), can be expressed from 
the principles of vector addition by 


R-0Qr-acosor-r- asina s, (8) 


where O is a scalar function of $. The 
unit vectors r and s are also functions of 


$. Differentiating Equation (8) with re- 
spect to ¢ and a yields. 


dR = [(Q' — a sina) dọ + asinadalr 
+ | Q — a cosa) do Ł a cos æ dals. (9) 


Although the angle a is an independent 
variable if treated as defining the infinitude 
of points P, on the circumference of the 
follower, it is dependent upon 4$ for that 
point P that lies both in the circumfer- 
ence and in its envelope, which is the 
cam profile. The point P is defined by 
the value of a that causes the coefficients 
of the unit vectors r and s to vanish iden- 


Table I—Machine Settings for Milling Cam 


| 
(4) | 


(5) 
| \ 


Radial | Angular Radial 
setting | setting setting 
P, 0, T, 
in. deg. in. 


t3 603 62 62 62 
23 C23 Co3 C29 S2 


rR 6039 6029 62 62 
Le Lad Ge Ye we 


JJ Vi 


Oo 
IU C 
awww ve 


ho he he he 
un un cn 


av 


TE ai 
A) mh 


750 


944 








* Outline radius. 


Table lI—Sample Outline Settings for Example 2 


1 


(3) 


(4) 


radius 
n, 
in. 


radius angle 
Q, a 
i deg. 


angle 
$, : 
deg. min. 


0 
Q. 


40 
50 
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p 


(5 (6 | (7) 8) 


— — ————À— 


Computed outline | Adjusted outline 
settings settings 
angle radius | angle radius 
0. f, 0, f, 

deg. min. in. deg. in. 


0 000 000 
7 045 


175 a 175 


t3 63 62 


bro 62 62 


C 
6 
7 








Follower 


Unit vector « 


Fig. 3—{A) Diagram defining the point of contact of a roller follower on the 


cam profile, (B) Diagram showing the 
point of contact. 


tically Th 


determinant 


condition prevails when the 


| a sin a 7 sin a 


10) 


(J a cos a 1 cosa 


Expanding the determinant and simplify 


tana = ()'/O 11 


in 
obtained as the relationship at ex 

i function of $ 

Ihe radius O,P, at an; 

' of centers, O4O,, Fig 


1 d5 


effect of an oscillating follower on the 


The 
curvature of the cam profile lies on O,P 
extended. 


mal to the cam profile center of 
The center of the Cutter for 
milling the cam must be placed upon the 
normal, for instance, point M. The dis 
tance PM then represents the radius of 
[he triangle PMO, has two 
sides PM and O,P and the angle a known 


the cutter 


so that the equations expressing the polar 
coordinates of M as f r and 


The several equations 


functions of 


o can be derived. 


will comprise a group similar to Equations 


3) to (7). Preparation of a tab! 
machine settings can be computed 
them in the manner already describ 


The Oscillating Follower 


A cam with an oscillating follower ha 
applications where variable angular mo 
tion is wanted. The calculations in the 
design of a precision cam to actuat 
oscillating follower pattern after tho 
lustrated in Example 2. They offer 
the same degree of difficulty. 

Che geometrical relations that must be 
preserved when the follower is pivoted are 
shown by Fig. 3(B). It will be noted that 
while the cam rotates —@ deg., the cor 
responding angular displacement betwee 
the radii to the follower center is ¢ —\ 
Thus for a cutter of the same 
diameter as the follower, r, and ó — 


deg. 


could serve as the machine settings. 
iagles $ —23, however, will not be in whole 
thereto 

and (8 


degrees so that adjustment 
illustrated in 
Table II, is desirable. 


columns 


If a cutter of one diameter and 
lower of another diameter are to be 
the angle a, Fig 3(B), will appear 
11) applies 
Equations, similar to Equations (4) t 
(r,6), the wanted 


functions of 


equations. Equation 
inclusive, that express 
outline settings, as 


@—) can be established by trigono 


Army Wide-Track Tractor for Civilian Use 


\ WIDE TRACK for tractors, developed by 
the U 5 


ieavy artillery in the Pacific, is expected to 


Army Engineers for handling 


and 
marshy 


ve of value to loggers, constructors 
ers compelled to 


oti 


work in 
ground. Designed for use in the rice pad 
dies of Japan, the tractor so equipped will 


take a 105 


icross which no other vehicle can pass. 


mm. howitzer over terrain 

Experiments conducted by the Engineer 
Board, at Fort Belvoir, Va., involved the 
use of many different kinds of extensions, 
ome of them of steel. The steel, how 
ever, proved to be too heavy for the use 
to which the tractors were to be put and 
the engineers finally concentrated on the 
use of wood. First extensions used were 
+ in. thick, 6 in 


giving the tractor an overall width of 176 


wide and 60 in. long, 
in. Further experiments are in progress and 
the Engineer Board is now testing a tractor 
with a continuous track 32 in. wide. This 
compares with the standard tread of 22 in. 

he 32-in. track 


amount of 


about the 
ground contact as the 
wood extensions, as the latter are spaced 
inches apart in a ladder-like formation 


gives same 


6U-in. 


$48 


Signal Cor Phot 


Propuct ENGINEERING — December, 194 





i Sealed Electrical Bushings 


For Climate-Proofing Equipment 


10 

an H. H. Hausner 

| Metal-to-ceramics seals, their manufacture, properties and applications 
re for hermetically sealing electronic and electro-mechanical equipment are 
E discussed. Climatic factors are analyzed and related to flashover voltage. 
-i 

me 

* CLIMATIC FACTORS DUE TO LOCATION OF ELECTRONIC EQUIPMENT 


ERT, jungle, arctic, sea aud high 
produce not only extreme tempera 
high humidity, variations in. air 
, but also dust, fungi and corrosive 
ons. There are more than 17,000 
nt species of fungi—microscopic 
of plant life carried in the air— 
an attack instruments and 
The chart, Fig. 1, 


ossible climatic conditions for loca 


other 
ient analvzes 
electronic and other instru 
ire used and the possible effects 
Some of the 


which the 


where 


conditions 
conditions to equip 


; exposed, are: 


Pressure. A pressure of about 5.40 


mercury is normal at 40,000 ft 


ea level. 
HUMIDITY. 
ne of the 
but is also occasioned by rapid 


High humidity is not 


characteristics of the 


from high altitudes into regions 


mal temperature, pressure and 
The atmospheric humidity con 


n the electronic equipment, which 


old. 


IrMPERATURES. "Temperatures of 


F. and higher mav be expected 
g F 





MPERATURES. In the arctic or in 
of more than 40,000 ft. tempera 
60 deg. F. are not unusual. 


Phot 


^5 
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Chemical failure 


5000 10,000 
Altitude, Feet 


20,000 50,000 | 


——— 


Fig. 2—Variations in weather conditions, temperature, humidity, vapor 
and air pressure, with altitude, typical weather data for the upper air 
above the Atlantic, compiled by U. S. Weather Bureau, Sept. 1907. 


[hesc 
tions are illustrated in Fig. 2. It 
some 


data on extreme climatic condi 
gives 
typical weather facts for the air 
above the Atlantic Ocean, as compiled 
by the U. S. Weather Bureau. Condi- 
hange considerably with the geogra 
] 


phical lo 


1 
the time 


tions 


ition, with the season and with 
ot d IA 

Electronic and electro-mechanical equip 
men can be used ashore, afloat and in the 
air, and its components have to withstand 
atmospheric conditions that vary over a 
fairly wide range. Components must be 


protected against the cffects of atmospheric 


1945 


pressure Changes, against salt water cor- 
rosion, against vapors and high humidity, 
and other deleterious effects, such as the 
entry of living matter. It would be diffi- 
cult to design each and every component 
of the equipment for perfect corrosion 
resistance, therefore it is simpler to render 
the case of the apparatus corrosion-proof 
and, by hermetically sealing all openings, 
to prevent access of the atmosphere. 

After hermetic sealing, the conditions in 
the transformers, condensers or other elec- 
tronic components can not be influenced 
by changes in the pressure or humidity 
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Fig. 3—Surface resistivity of insulating materials plotted against relative humidity. 
Fig. 4—Flashover voltage in relation to relative humidity for cylindrical insulators of different lengths. 
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Fig. 5—Flashover voltage in relation to altitude, comparing actual measurements with theoretical calculations. 
Fig. 6—Comparison of actual and theoretical flashover voltage in relation to air density. 


of the air. Although the conditions in 


side these devices are stabilized, the out 
side conditions are still subject to climatic 
[he 
sealing must be so designed that their ex- 


posed will 


variations hermetic 


bushings for 


resist the worst at 


mospheric conditions antic ipated 


parts 


Surface resistivity is plotted in Fig. 3 


humidity for several in 


[he 


is not only 


igainst relative 


sulating materials flashover voltage 


ft an a function of 


film and of the insulating 
but it is a function of the 
sions of the Ihe 


proportion to the 


insulator 
the moisture 

surface, dimen 
insulator flashover 
gradient is in 
length of the The design of 
insulators will be facilitated by Fig. 4. It 
effect of insulator 
length and relative humidity on the flash 


over gradient 


inverse 
insulator 


shows the combined 


The important influence of altitude on 
flashover voltage was investigated by A 
Kleinstueck, who made measurements on 


insulators. Kleinstueck gave an equation 


850 


for the 
altitude 


relation between flashover dnd 


ch = 10^ /c (1) 


where 


eh = the flashover voltage at the baro- 
metric air pressure b and the tem- 
perature 74, deg. C. 

v — the flashover voltage at 760 mm. 
barometric air pressure (sea level 
and the temperature ¢ deg. C. 
altitude above sea level in meters 
constant 


Between e, and e,, exists the following 
relationship. 


eh t 


where 


barometric air pressure in mm 
a = temperature at an altitude h above 
sea level in deg. C. 
t — temperature at sea level in deg. C. 
[he relation between the barometric air 
pressure and the altitude is 


760 


b 


log 


where c is the same constant as in Equa 
tion (1) and has a value of 18,400 approx 
mately. 

Standard atmospheric conditions at dif 
ferent altitudes are given in Table I. The 
flashover voltage of an insulator as ‘the 
function of the altitude, Fig. 3, is not 
only a function of air density, curve B 
but is actually greater, curve A. F. W 
Peek found that the actual flashover voltage 
is higher than the theoretical only when 
the ; below 


l. The reverse holds true when the rela 


relative density of the air is 
tive air density rises above ] (Fig. 6). The 
shape of the insulator must alwavs be 
taken differences be 


tween actual and theoretical flashover volt 


into account when 
age are considered. 

The demand for hermetic seals between 
electric conductors and nonconductors has 
been considerable for a long time. Con 
ductors are always metals, although metal 
lized surfaces of insulating materials are 


* 
sometimes used. Insulating materials are 
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r other ceramics and sometimes 






Years ago tungsten and molybdenum 
served the function of conducting power 
through a glass wall. They form a seal 
only with the hard glasses, which have low 









coefficients of expansion and therefore high 
resistance to thermal shocks. However, 
these metals are difficult to fabricate and 
to machine. The results of glass-to-Kovar 





iron nickel-cobalt alloy) seals are satis 
At this time a 
large number of metal-to-glass seals are 
known and are in considerable commercial 
use. These seals are more or less fragile 





factor 


For many purposes. 








ind thus limited in their usefulness. 
Little known, new, 
is the art of sealing metals to ceramic 


materials other than glass; in the past 





because relativelv 







How- 
ever, clectronics have led to the develop 


there was no demand for such seals 






f new types of ceramics such as 





steatite, alumina bodies, titanium dioxides 





nd titanates, which are characterized bv 







ceramic materials combine high dielectric 
qualities with high mechanical strength 
and excellent resistance to temperature 
shock. Out of this group of ceramic mate- 
rials, steatite especially has recently been 
used for hermetic seals. 

Steatite ceramics are composed mainly 
of magnesium-silicate (talc) with various 
binders and fluxes. Table II shows some 
of the physical properties of steatite as 
applied successfully to hermetic seals. The 
dielectric strength of this material is 240 
volts per mil and higher. Although the di 
electric constant of steatite is high, the 
dielectric losses are low because the power 
factor is low. Its electrical and mechanical 
characteristics suits steatite for all types of 
high voltage insulators and bushings. 

The Sealex system Trademark and 
Patents pending) of hermetic seals based 
on a new method of sealing metals 
to ceramics, consists of joining special 


A lead 
to the 


types of stainless steel to steatite. 
glaze is used to bind the metal 

























































their low dielectric losses. These new ceramic body. The metal to ceramic bond 
Table |—Atmospheric Conditions at Various Altitudes 
= — — * — es 
Elevation | Standard Atmosphere* 
P — — — oe 
| Barometric Relative | Atmosphere 
Feet Meters | Pressure, Temperature, Air | 
| mm deg. C Density 
0 0 760 15 1.03 | 760 
281 1,00 | 64 9 0.94 670 
6,562 2,000 596 2 0.85 592 
) 843 3,000 526 —5 0.77 522 
13,120 4,000 462 —]11 0.69 461 
19,690 6,000 354 —24 0.56 359 
26,250 8,000 267 —37 0.44 280 
«00 10,000 | 198 —50 0.35 218 
à 370 12,000 | 145 s 0.26 | 169 
49,210 15,000 | 90.7 —55 0.16 | 116 
65,620 20,000 | 41.4 —55 0.075 60 
— = Í 
: National Advisory Committee for Aeronautics Reports Nos. 218 and 538. 
i Smithsonian Meteorological Tables Nos. 56 and 57. 
Sec üüü— 
Table 1l—Properties of the Steatite Used in Hermetically Sealed Bushings 
e Absorption 
e _ Dye Penetration**........ VoTu ud M re ES None 
t MERE NL Los odape P4 vh A P kHFREAR UC TE TET A50 2.4 
! x Te sespeseeeesee nenne Cream Grey 
eat Resistance 
Softe y». NNNM. Lobuaaqzvxxdddwt b xeelitda 2,100 deg. F. 1,148 deg. C. 
C Sat a bob a bx ew whe de wCleetawadene 6% da ueweus 1,700 deg. F. 978 deg z 
i Hardness, Mohs’ Scale bad cua x dut déid eas HR ii " 
Coeffici nt of Thermal Expansion per deg. C. 
ESE Eeooo uweckaAderA AA ER EURIR TE CO C 6.6 x 1071 
| DRM. Lu is aastaidarmirifsa ks vex dirais 8.75 x 1071 
e Ter Strength*, lb. per sq. in............ 9,500 
e Cor ssive Strength*, lb. per sq. in.............. 81,500 
Mo s of Rupture*, lb. per sq. in................ 19,000 
Im; Resistance*, ft. lb. per sq. in. Simple Beam 4.3 
Dielectric Strength*, volts per mil thickness 240 
Di tric I oss, 1000 Kilocvcles 
D 2L dt 7-0 INERMIS 5.85 
: | r Factor, percent............ rus DLE 0.12 
j D tric Loss Factor, percent. ............06. 0.70 
* l'M-D116-39 





M-D116-42 
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actually consists of four layers: Metal- 
metal-oxide-glaze-steatite. The metal oxide 
goes into solution with the glaze during the 
firing. 

"The thermal expansion coefficient of all 
four layers should match as closely as pos- 
sible; theoretically they should be identi- 
cal. However, there are no metals having 
the same thermal expansion coefhcients 
as ceramics. The expansion of some metals 
and ceramic materials might be identical 
at certain temperatures, but they never 
match over a wide range. Recently it 
was found that satisfactory sealing results 
can be obtained when the thermal expan- 
sion coefficient a, of the metal used for 
sealing purposes is in a certain relation 
to the thermal expansion coefficient a, of 
the ceramic part. It was found that a, 
had to be greater than a, when the ceramic 
part is surrounded by the metal; in this 
case 

— >I (4) 
o 
However, when the ceramic part surrounds 
the metal part, a, has to be smaller than a,, 


Or 


st 


<1 


o 
\ slight difference between the thermal 
expansion of the metal and the ceramic 


part has the following advantage: ‘The 
metal parts are glazed to the ceramic 


part with lead glaze. When the assem- 
bled parts are heated to the maturing tem- 
perature of the glaze, the space between 
metal and ceramic becomes slightly greater 
than at room temperature as a result of 
the slight two 
thermal coefficients. 
is under tension until the maximum tem 
perature of firing, or the maturing tempera 
On cooling, 


between the 
The glaze, therefore, 


difference 


ture of the glaze, is reached 
the glaze solidifies and the distance be 
tween metal and ceramic shrinks as a re 
sult of the difference in thermal expansion 
coefficients. Then the glaze is under slight 
compression and the joint between metal, 
metal oxide, glaze and steatite becomes 
absolutely tight. Although the use of 
materials of different thermal expansion is 
theories of 


contradictory to the usual 


sealing, the resultant bond is 


hermetic 
ibsolutely tight. 

Where metal parts surround the steatite 
Sealex 
the use of high-chromium stainless steels 
with a slightly higher expansion coefficient 
than that of steatite. When metal parts 


of larger size are surrounded by steatite 


1 >» a), the system requires 


high-nickel steels are used 


(a <L a, 
that have a slightly lower thermal ex- 
pansion coefficient than stcatite 

lhe metal parts must be carefully oxi 
dized before being glazed, and the oxide 
film must stick perfectly to the metal. 
When high-chromium steels are used, they 
ire oxidized in a controlled atmosphere 
a selected oxide film (chro- 
is developed, without 


SO that only 
mium-monoxide ) 


851 










Fig. 7—Types of Sealex bushings: a is for small trans- 
formers, b for 10,000 volt flashover, c is an antenna insula- 
tor, d is similar to a, e is an assembly of six bushings, f, for 
condensers, transformers, relays, made with one to eight 


iron oxide being formed. When oxidizing 
the metal or firing the assembled parts, the 
oxidation temperature must remain below 
the recrystallization temperature of the 
metal to prevent dangerou crvstal growth 
I'he x 
wing 
the same degree as the well-known 158-8 
Metalh | 


irc hot 


two types of metals, as used for 


steatit« Ir Orrosion resistant im 


1 1 
omponents ot these bush 


| + f 


tinned or tin-plat to facili 


pia 
wherever l sol 


| Mter 


i used even 


oldering der joint 

ireful pickling all the 
ATST 446 stainless stec 
difhicu 


| welding the. metal parts of thes 


l, 
— 


n be hot tinned here are no 


t metal 
Sealey st 
7 [he small 
transformers 
Lhe le ngth 


ind the 


o other 
types ot 
shown in Fig 


smal 


used for 


Max 
ind the stain 
in. in diameter. Here 


] - $ E 
evel O u It 2, »5Ul 


urrent imrying Capa ity 
bushin l r 10,000 
ntirely different For 


ushing the inside metal part iS mace 


um plated brass to permit us 
current he bond between 
ind the steatite i 
of a glazed-in stainless steel cap as 


in Fig. 8 The of the 
is soldered to the top of the stainless steel 


n he IVICI 


the bra made by mean 


shown 
shoulder brass stud 
ip and therewith hermetically sealed. Such 


bushings are easily made for high-voltage 


purposes, the length of the steatite part 
adapted to the respective 


being voltage 


An insulator for an antenna, Fig. 7(c 
requires no hermetical seal and the Sealex 
method is only applied for higher mechani 
cal strength. Insulators of this type with 
stand a tensile load of more than 1,000 Ib 
Ihe glazed bond never changes under the 
influence of temperature and humidity 
Stainless steel with approximately 40 per 
cent Ni is used in this design 

Bushing d is similar to a, but withstands 
assembly of six 


7.000 volts r.m.s Fhe 


bushings e and the bushing f are used for 
hermetical sealing of transformers, relays, 


ndenser lhe multiple terminal bush- 


ing f can be 
eight Icads of 


steatite 


one to 
The 
cight-terminal bush- 


The flash 


in the range of 2,000 volts 


manufactured with 
0.040 in 


part of the 


diameter 


is only 2 in. in diameter 
wer voltage is 
rm.s. Hermetically sealed cover g is used 
stal holders 

\ bushing to withstand voltages up to 
for the 
transformers is illustrated in 
Fig. 9. Flange 
hromium stec] \ 


brass of 4 in 


x brazed te the top cap Ihe 


for sealing water-cooled, 


55,000 volts r.m.s hermetical scal 


ing of power 


ind top cap are made of 


I 


onductor of copper 


diameter can be soldered 


bushinz 


ill also Ix used 


hollow copper conductors for high-fre 


quency high-voltage purposes and for cur 


rents up to 200 amp. ‘Two-conductor her 


metically sealed bushings, Fig. 10, are used 


$ 


LOT step-transtormers ind simil il electronic 


omponents, where the voltage between 


two conductors is fairly low compared with 


the voltage between conductor and ground 


] 


[ eramic seals 


It is ilso possible tO produce 


PRODUCI 


+ Brass, cadmium plated 


- Stain/ess stee/ 


+ Steatite 


F1IG.8 


leads, g is hermetically sealed cover for crystal holders. 
Fig. 8—Cross-section of a bushing. Stainless steel parts 
are glazed to the steatite, the brass stud is soldered to 
the stainless steel cap. Flashover voltage is 10,000 volt. 


so that they are fre X corona 
Since hermetically sealed bushing 

withstand many electrical and mechani 

tested for all 


to which they are exposed in service. Pre 


loads, thev are the sti 
sure, temperature, and temperature 
resistance as well as surface resistivity, flas 
over voltage and the resistance to vibrat 
and also to corrosive influences mt 
checked. ‘These tests 


as the operation of 


ire highly importa 


electronic and 


| ^ 


devices often depends on the qualit 


Fig. 9—Hermetically sealed high volt- 
age insulator withstands 55,000 volt 
r.m.s., for conductors up to !/ in. 
dia., 6l/5 in. height, 21/5 in. max. dia. 
metal parts are stainless steel. 
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the hermetic seals. The following perform 
ance data have been developed and are 
recognized standards. 
Pressure-tests generally must be made 
| Jb. per sq. in. Production pieces 
tested under water for at least 10 sec., 
some samples for 24 hr. to check the 
over a longer period of time. These 
are performed on single pieces not 
only after production, but also after ex- 
posure to temperature, temperature shock 
vibration, to determine whether 
thermal or mechanical forces have weak- 
ened the strength of the seal. Ionic cur- 
rents are measured for crystal holder covers 
Fig. 7(g) or components where hermeti- 
cally sealed bushings are used for vacuum 


and/or 


l 
sears 

U. S. Army Signal Corps specifications 
on applicable parts indicate that a tem 
perature range of —67 deg. F. to +240 
would satisfy the most severe serv- 
ice requirements. 


deg F 
However, samples of 
Sealex bushings have been checked by the 
Signal Corps Laboratories and by the 
author, for 20 cycles from —85 deg. F. to 
+250 deg. F. 
these thermal samples were 
checked again at 50 to 60 lb. air pressure 
l'emperature shock tests are routine and 
are generally 


After being subjected to 
changes, 


made by submerging thc 
ushings alternately in boiling and in ice 


Smaller bushings arc steeped in 


Table IlI—Relationship between Flash- 
over Voltage, kv, (rms), and Baromet- 
ric Pressure or Altitude 


Barometric Pressure, in 


30.0 24.5 20.5 


14.0 9.5 6.5 


Equivalent. Altitude, Thousand ft. 


0 5 10 20 30 40 
i 


Flashové I V oltag« b kv. 


6.8 1 
6.1 i 
6 O9 1 
3 1.3 
t 


f 


then im 
itely quenched in ice water and left 
two minutes 


ng water for two minutes, 
These tests have been 
inued for 25 cycles. Bigger pieces, as 
n in Figs. 9 and 10, must be held 
pproximately 8 to 10 min. at one tem 
ture and then immediately subjected to 
ther. 
face resistivity is tested between two 
| parts of the same Sealex bushing 
It must be at 
t 2,000 megohms under laboratory con 
to satisfy the demands in actual 


1 special ohmmeter 


hover voltage is observed on a single 
voltage regulator, the voltage depend 
n the design and size of the bush 


ing. The testing frequency is usually 60 
cycles, although many of the hermeti 
cally sealed bushings are used at much 
higher frequencies. However, the influ- 
ence of frequency on the flashover voltage 
is negligible. To simulate high altitude 
conditions, the flashover is determined also 
in a pressure chamber. Table III gives 
actual flashover voltage measurements at 
different pressures in tests made with a 
Sealex bushing designed to withstand 
10,000 volts r.m.s. under laboratory con 
ditions. 

The resistance to vibrations of hermeti 
cally sealed bushings is investigated on a 
standard vibration fatigue testing machine. 
In this machine the samples are subjected 
to frequencies between 10 and 60 cycles 
per second. The displacement for these 
tests is chosen between 0.01 to 0.25 in. 
or varied between these two extremes. Here 
the displacement is not identical, but twice 
the deflection or amplitude. For vibration 
tests acceleration, 


= 0.511D2 (6) 


where D is the displacement in inches and 
f the frequency in cycles per second. 

In testing Sealex bushings, the maximum 
acceleration, g, varies between 0.05 and 40 
Microscopic examination after the vibra 
tion and pressure tests indicates whether 
or not the bushing withstands the vibra 
tions. The tensile strength of sample 


bushings is determined to measure the 
quality and strength of the bond between 
metal and steatite 
sults of 


smallest type of Sealex bushing as shown in 


Following are the re 
some tests carried out on the 


Fig. 7 a. A force of approximately 250 Ib 


was necessary to loosen the washer from the 
steatite part. Some samples of this type 
of bushing are subjected to a load of 100 
lb. and are afterwards checked, first for 
cracks under the microscope and then for 
air pressure tightness as well as for elec- 
tric breakdown. It was shown that a load 
of 100 Ib. does not affect the bond 
Testing the sealed bushing themselves 
alone is not sufficient: The sealed fully- 
assembled devices, such as transformers, 
condensors, must be checked to find out 
if the seals, including the solder seals, are 
satisfactory. Testing methods for com 
plete transformers, differing from the tests 
on single bushings, are described thor- 


oughly by R. M. Hanson. 


Fig. I0O—Two-conductor, hermetically 
sealed bushing stands up to 40,000 
volt r.m.s. between conductor and 
flange, 5,000 volt r.m.s. between the 
conductors. Current carrying capac- 
ity is 35 amp., height 6 in., maximum 
diameter 2!/, in. Flanging is stain- 
less steel and conductors are cad- 
mium-plated brass. 
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SHEET METAL FORMING— 


WALLACE C. MILLS 


Practical metal forming operations depend upon the working character- 
istics of the metals used, and the adaptability of the product design to the 
process. The following principles and practical limitations of metal forming 
show how different methods of manufacturing may affect product design. 


£ ‘max depth --- — 


Jf the curi is inward the edge must be turned There is a /rmi! to the size of an outward cur/ 
nwardly before curling fo overcome fhe bad on qa hub. A Yesir diameter curl ts the largest that 


; ** 4 
effect of the burr which is on the outside 7n be produced in 0.0/2 in, stock without cracking 


f 
If radius is too sharp 
before forming, metal 
will wrinkle here 


FIG. 3 


/ FF. 
Lp ppp ppp ph if, 
Ith SE, PRESPA 
Fee pees tp 


4 Mg 


FIG. 1—The drawing operation, usually performed in 
single action die, produces an outward flare with an out 
ward burr on the periphery of the work. This makes curling 
outward easier than curling inward. The double action 
press, which is more frequently used for deep drawing, pro 
duces a burr on the inside which is favorable to inward 
curling of the periphery of the sheet. 


FIG. 2—When the curl is on the hub in the interior 

— ro oct of the piece, the direction of the flare is always inward. 

near edge This is favorable to curling inward without an edge condi- 

tioning operation. The burr may be either in or out 
according to direction of perforating. 


Deep depressions poss 
fed of blank "£4 r . 

at edge of blank FIG. 3—The swedge bead is produced by end pressure 

on the edge of a drawn cup while the side walls and end 

of the cup are contained in a die. The pressure flattens 


out the metal in the corner radius. 


FIG. 4—^ cup may be rounded up and sized accurately 

by confining in a die and forcing a smaller punch over it. 

The reducing process is similar to sizing except that the 

ble at edge thanin body punch is smaller and the inside support for the cup i 
N an expanding plug. 


FIG. 5—Deeper draws can be made on the edge of à 
blank than in the interior because the metal is free to flow 
in onc direction. 
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- | PRINCIPLES OF DESIGN 


— 
= , 
ray with small corner radius would not 
lie flat unless provided with slight crown. 
Excess metal relieved tension which 
| caused it to buckle inc 
e Circular bead - - — 
IC AL QA 
‘Bead in head of spool takes out buckle 
" i Band Dad is | 
an be drawn in 0.0/0 in. stock 
n one operation 
FIG. 6 : 
Bead or curl near edge has a 
stiffening affect 
~ P i 
` Beads spaced away from the 
edge, whether circular or radial 
have little stiffening effect 
* 
4 
A 
B pE a 
" 
m 
Practical limits for 
the sharpness of 
rners of rectangular 
boxes drawn none af 
operation /6 R 
CIE 
GOR ` 
This corner may be 
y o — 
y almost sharp f4 FIG. 6—Double cups cannot be drawn deeply in one 
- radius reguiri 
i operation because the metal between the cups is not free 
to draw and all of the draw must come from the outside 
| l'he cups must be drawn separately. 


FIG. 7—Shallow beads may be made on a plane surface 

' by stretching the metal. This stretching of the metal 
may be utilized for taking the “waviness” or camber out 
of the flanges of drawn cups. 


FIG. 8—Corners of bends may be made at 90 degrees 

⸗ Gu aot without spring back by squeezing the metal in the corners. 

plug If corners are bent too sharp, the heat generated burns 
the metal and any lacquer which may be on it. 


Hard support 


‘Daaclad Barmah FIG. 9—Seaming operations can be speeded up if the 

flange support is applied quickly from the outside. Container 
\) is produced more rapidly than Container (B) which 
| must be set over a plug. 


/ 
A! N MAXUM 


flange for 4 Ir 


diarnefer- shell must be used inside. If flange width is too grcat, the 
of Q010 in. stock stock will wrinkle due to gathering of too much material. 
l FIG. 11—Any type of break in the side walls of a drawn 


shell will serve as a starter for forming flat beads or as 


FIG.10 FIG. 11 a stop for folds or beads. 


FIG. 10—When flanging a cylindrical shell, a hard support 


) - 
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Supersonic Wind Tunnels Completed at Aberdeen 


Testing Equipment Incorporates New Designs 


SUPERSONIC 
Although 


supe rsonk 


ROUTINE 
SPEEDS is an accomplished fact 
the last section of one of the 
wind tunnels at Aberdeen Proving Grounds 
has just been installed, observation of the 
projectiles moving at 
supersonic speeds has been carried on since 


MEASUREMENT AT 


characteristics of 
the completion of the supersonic wind 
tunnel building in carly Spring of 1945. 
Suggested by the Scientific Advisory Com 
mittee of the Ballistic Research Laboratory 
of Aberdeen Ground to further 
research in exterior ballistics, 
of the wind tunnel building was begun in 
the summer of 1943 

work of the Advisory 
Committee was performed by Dr. William 
Frederick Durand, grand old man of Amer 

im physicists. Dr. Durand 

Engineering 
ional Research 


scientin 


Proving 
construction 


The “shirt-sleeve’ 


until recently 
hairman of the 


th Nat 


Division. of 
Council 5 now 
Stanford 


“home 


The Schlieren camera and control anel. 


Dean Emeritus 
that Dr. Durand 
every important 


University, where he is 
A little-known fact is 
had a hand in almost 
Wal development. 
Ballistics are divided three cate 
gories: Interior, terminal, and exterior. In 
terior ballistics deal with the projectile 
while it is in motion inside of the project 
ing instrument. ‘Terminal ballistics, a new 
field, concerns itself with target phenom 
ena, such as penetration, radius of damage, 
fragmentation patterns and lethal range of 
Exterior ballistics, to which the 
supersonic wind tunncls are devoted, covers 
the characteristics of projectiles while in 
flight; a major part of this research deals 
with the effects of air on the projectile. 


into 


fragments 


Types of Wind Tunnels 


There ar 


Ope rated by the 


Aberdeen 


two supersonic wind tunnels 
\rmy Ordnance Depart 


ment at One is a comparativel 


Top center circle is the view which 


the camera operator gets of the mo;lel, resting on the strut, in the wind tunnel. 
The shaded circle below is a mirror reflection of an already existing picture 
of the test strut as it is supposed tc-i»ok to the camera operator during a test. 


PRODUCI 


low speed tunnel, for testing of bombs, 
[Ihe other is the high speed or ballistic 
tunnel, for testing of artillery projectiles 
and small arms bullets. As a convenience 
in working at high velocities, all 
speeds measured are referred to the speed 
of sound, which is taken as unity. Speeds 
are recorded "Mach" numbers, which 
are the quotients of the measured speeds 
and the speed of sound. Thus, a Mach 
number of 1.7 represents a speed 1.7 times 
the speed of sound. This supersonic unit 
was named for Ernst Mach, a Germar 
physicist who was working on the speed 
and suggested this unit in 1589 
Since the speed of sound is known for the 
entire working range of temperatures and 
pressures, the Mach number 
convenient unit, making adjustment of the 
speeds for different temperatures and } 


these 


of sound, 
becomes a 


sures unnecessary, 


Problems Encountered 


Ihe initial problem was the basic design 
of a supersonic wind tunnel. Since Cali- 
fornia Institute of ‘Technology had had 
wide experience in design and construction 
of aircraft wind tunnels, the problem was 
given to that institution. Under the lead 
ership of Dr. Karma: 
model 


tested 


‘Theodore von 
tunnel was built and 
cost of over $50,000 Ihe basic d 
feasible, work was started 
final project at Aberdeen 
One of the fundamental 
lems that had to be 


il to 


proving 


research | 
solved was how t 
move at almost limitless sp: 
Fans were tried, but no fan can blow 
faster than the speed rf 
fan blades move faster than a 
ing speed, they tend to "cut" the 

moving it. The only alternat 
rapid compression O 
followed by rapid expansion. Since a 
with this pro 
compre 


sound 


ertain lii 


without 


$ 


was extremel 


interferes 
it was thought that 
ur to escape into a vacuum would give 


sistance itself 


illowing 
required speed. | his proved feasible, 
making the 
compression of the air 


in addition, by vacuum 


cnough, great 
not necessary. 

Another problem was the paradox 
one of maintaining the vacuum while 
ting air rush into it. By 
system—exhausting air 


using a cl 
from one par! 


IE 45 
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À 
\ 


Cl. nie 


tem, compressing it into the “air” 
f the system, and letting it “exhaust” 


into the vacuum a 


n of air can be blown past 


it high, but 
| speeds 
ien these 


l, the largest 


factors 
difficulty 


basic 


were 


continuous 
a test 
predetermined, con- 


under 


onstruction 
Di 


f 
IC 


LO! 


leen 


remaining 
the finished tunnels 
Edwin P. Hubble, noted 


ot 


ner of the Mount Wilson Observa 
s in charge of the operation of the 
l, and supervised its construction. He 


n loan from 


the Observatory, and is 


ted to retur there shortly. 


High Speed Ballistic Tunnel 


great interest, from the standpoint 


ied developme nts, 
tunnel. At 


is the high speed 


the time of dedica 


ist Spring, the part of the tunnel in 


n1 
i 


tt 


ld 


per SCC 


“only” develop speeds up to 


Many interesting prob 


however, were solved in this tunnel 
n the earlier miniature models tested 
California Institute of Technology. 


| s] 


+ 
i 


central 
graphing 


ells 


ores 


raphy 


about 
high 


revolved 


of 


problem 


the movement 


This is being done in some 
by means of high speed spark 


In this method, a gun fires 


ectile past a number of cameras ar 
| in sequence to cover its trajectory. 
projectile itself actuates a spark fo: 
imera, and the result is a series of 
\ design description of this type 
iera can be found on page 452 of 


ly 


I 


Á 


issue of PRopuci1 
sticians 


ENGINEERING 


are not satisfied with this 


Long periods of time are required 
are the cameras and get the elec 
pparatus set up. Only a few set-ups 


r ENGINEERING 


Air from the sphere, 
.A, is pumped by a 
series of five genera- 
tors, B, through differ- 
ently constructed noz- 
zles, C. The air pres- 
sures along the nozzles 
are measured by man- 
ometer, D. Heart of 
the wind tunnel system 
is E, where the wind 
acts on the models be- 
ing tested. Air currents 
can be observed 
through a porthole or 
can be photographed 
with the Schliernen 
camera, F. At the 
same time, the drag, 
lift and pitching mo- 
ment of the model are 
directly registered on 
three dials, G. H is a 
control panel for regu- 
lating the system. 


U. S. Army Ordnance photos 


Just being completed in this flexible nozzle. It does away with the use of many 
different nozzles, which have to be installed anew for each different test, and 
which control the air speed achieved in the test part of the tunnel. 


a day. It seemed much 
more desirable to observe’ what happened 
to the air as it passed around the shell. 
with miniature models of wind 
tunnels at Cal. Tech. paved the way for 
the method finally adopted. Why not 
suspend the model and move air against 
it at the same speed that the shell travels? 
This had been done earlier for aircraft 
models, and now it proved feasible for 
projectiles. This discovery made necessary 
solution of problems connected with mov 
ing masses of air, described in the early 
part of this article. One problem not men 
tioned previously is that caused by 
particles forming, as a result of allowing 
compressed air to expand into a vacuum. 
Such particles could move with the de 
structiveness of a sand blast. This effect 
is averted by storing clean, dried air in 
the sphere shown in the accompanying 


can be made in 


‘Tests 


ice 


DECEMBER, 1945 


liagram, for use in tunnel operations. 

l'o change the speed of the air, different 
size throats are used. It is a laborious task 
to remove a throat and replace it with a 
new During the war, the Ordnance 
Dept. could not wait for the construction 
of a fully automatic throat. Such a throat, 
however, is now being completed; we will 


discuss its operation later 


one 


Thé operator of the control panel wears 
headphones, because the noise of the com 
pressors and air moving through the tunnel 
is So great. Conversations cannot be heard, 
hence throat microphones and headphones 
must used. Five motor-driven com 
pressors develop more than 13,000 hp. in 
moving the air at required speed. Opera 
tion is relatively simple; the compressors 
exhaust the air from one side of the throat 
ind build up a pressure on the other side 
\ir rushing through the throat can be 


be 
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made to reach speeds of over 4,000 feet 
As the size of the nozzle is 


increased, air speeds decrease. 


per second 


The Schlieren Camera 


On a hot day, heat waves rising froi 
hot roadway are visible, providing light 
from the right direction. ‘This 

possible the Schlieren 
makes visible the sho 
made by a 


coming 
made 
which 


principle 
Camcta, 
waves missile as it moves 
through the air. It also shows up shock 
waves made by air moving past a pt 
jectile. It was the 
Schlieren camera that 


to work on these new types 


development of the 
caused research m 

of wind tun 
nel SINOC 
the model 
spark photography 


it was now possible to hel 
stationary, and to eliminate 
a model 
the ground glass of the Schlieren came 
As the speed 


of the air approaches that of sound, a black 


It is interesting to observe 


as the air speed is built up 
line can be seen forming at the nose of th 
model. The air becomes more turbulent 

speed the black line formi 
OVCI and 


and at soni 
under the 
ingle of 
model Ihe Schheren Calne 
takes pictures at a speed of four millionth 


two lines, con 


shaped model, at an about 4 


deg. to the 


of a second and takes photographs of pr 
sure lines by means of a 
trolled beam of light 


Flexible Nozzle 


he flexible nozzle just being completed 
at Aberdeen allows the speed of the air to 
be changed automatically 
if desired 


carefully con 


ind continuously 
[hus the speed of a projectile 
can be followed throughout its trajectory 
Since artillery projectiles rotate at high 
speed, provision is made for rotating the 
model at speeds up to 40,000 r.p.m. The 
Ballistic Wind Tunnel, where the flexible 
throat will be installed, 
operation in a range of 


is designed for 
ur speeds for 
velocities up to more than four 
In the super 
the shape of the nozzle must 


subsonic 
times the velocity of sound 
sonic range, 
be different for each new speed, in order 
that shock waves not due to the impact 
of the model shall not be set up, and to 
insure uniform flow 

Ihe throat is of rectangular section, 15 
in. by 96 in. at the upstream end, and 
14 in. to 15 in. by 
down-stream end, where it 
ts to the test section of the tunnel 
l he throat consists of two flat plates form 
ing the sidewalls, and of two flexibk plates 
15 in. wide, forming thc top and bottom 
of the tunnel 
bent to desired shape by a series of motor 
driven screw jacks attached along the top 
ind bottom plates. The interior of the 
nozzle has been chrome plated to give 
surfaces which are 


variable from 15 in. by 
22 in. at the 
Connec 


These flexible plates ar 


extremely 
hard enough to resist erosion 


smooth and 
Fhe flexible 
plates were made by machining down 1 in. 


ites to + in 


thickness, leaving integral 
protruding ears for the jack attachments: 
then the plates are rolled to the shape ot 
an average heat 


his construction should 


intermediate curve, and 
d in a jig 


Recipient of A.S.M.E. Medal — Dr. 
William Frederick Durand received 
this high award at A.S.M.E.'s annual 
meeting, Nov. 26-30. Dr. Durand, 
who is Professor Emeritus of Mechani- 
cal Engineering at Stanford Univ., was 
cited "for contributions to the for- 
warding of the design and applica- 
tion of principles of jet propulsion 
and his effective leadership in the 
chairmanship of the committee on 
Engineering Research of the National 
Little known out- 
side of top scientific circles, Dr. Du- 
rand has had a hand in almost every 
important war development. Accord- 
ing to the general citation, he is a 


Research Council." 


"world renowned authority in hydro- 
dynamic and aerodynamic science 
and its practical application, a great 
teacher and trusted adviser to gov- 
ernment." 


insure the strength necessary for the wide 
range of pressures to be used. The joints 
between flexible plates and sidewalls will 
be sealed with inflatable tubular rubber 
gaskets 

Ihe shape of the throat is controlled 
by a set of cams on a shaft in a control 
cabinet. Each jack-driving motor is con 
trolled by a servo-mechanism, using Selsyn 
motors, and operated by the cam designed 
individual 
motors drive the jacks to more proper dis 


for the desired air speed. The 


tances, so that the flexible plates are bent 
into the correct throat the air 
speed. As stated previously, construction 
of this throat is practically completed. 

Of the manv new features incorporated 


curve for 


in the supersonic wind tunnels, one of the 
most interesting is the force-measuring sys 
tem of the bomb tunnel, which operates 
at lower air speeds than the ballistic tunnel 
This balance system is of the three-com. 
ponent, one-parameter type. The three 
components are: Lift, the force that kceps 
the projectile in the air; drag, the retard 
ing effect on the projectile; pitching or 
righting moment, the force which opposes 
overturning and is a measure of stability 
and "true" flight. The model suspended 
in the airstream has a play of 20 degrees 
in angle of attack. 


Bomb Tunnel Balance System 


The main structural member of the 
balance is a long, thin, vertical member, 
called a slide guide, which extends through 
the center of the channel just downstream 
of the test section and which is isolated 
from the airstream by a windshield. This 
windshield is sharpened at both its lead 
ing and trailing edges to produce the mini 
mum possible disturbance to the airstream. 

During operation of the balance, the 
slide guide must not contact any part of 
the windshield, so that incorrect 
readings do not result. The 
supported by a strut (also shielded) from 
the rear, which transmits the loads through 
the guide 


rorce 
model is 


to the weighing units of th 
system. The latter are Tate-Emery units, 
similar in design to those found on many 
hydraulic testing machines 

l'he one parameter which may be varied 
in the balance is the angle of attack. This 
is accomplished by operating a handwheel 
over the test section; this drives a slide on 
the slide guide along curved grooves whose 
center of rotation lies at approxim itely 
the center of the test section. This pro 
cedure permits rotation of the model while 
only slightly displacing it, relative to the 
top and bottom of the channel. The for 
ward portion of the windshield must rotate 
with the model in order to maintain clear 
ance between the shield and the floating 
member; this is done by rotating the shield 
about the same center of curvature. 


Value of the Tunnels 


Applications of the wind tunnels have 
not been numerous because it has been 
operating only a short time. In the de 
sign of a new 10,000 pound bomb, how 
ever, the entire cost of the wind tunnel 
was saved. Tests in the wind tunnel 
showed that a change was necessary in 
the shape of the rear section of the bomb; 
it was shown later that this defect would 
not have been detected by the conven 
tional method of photographing the bomb 
as it falls. Another practical result of the 
wind tunnels was a change in the desig 
of the 155 mm. artillery shell, which 
sulted in nearly a one mile 
range with no additional powder. 

Peacetime applications of these 
tunnels cannot be evaluated as yet. ( 
tainly it would seem that the aircraft 
dustry should make use of these 
designs in planning and developing 
supersonic aircraft of the future. 


increas 
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Two-Way Vehicular Telephone 
Service Planned by A.T.&T. 


PLANS FOR A MOBILE radiotelephone serv 

hich would enable drivers of motor 
hicles to have two-way communication 
were announced recently by the American 
Telephone and Telegraph Company. Ap 
pl ms have been filed with the Fed 
er] Communications Commission for 
aut itv to install radio telephone stations 


in 13 large cities in the United States. 
In large metropolitan centers it is prob 
able that a number of fixed receiving 


stations will be employed, located through 
out the area so that the relatively. low 
powered mobile radio sets will be within 


range at all times. The receiver nearest 
to the mobile unit will pick up the voice 
ignals and send them on their way by 
telephone wire. It is planned also to 


have more than one transmitter in order 
to give full coverage. ‘Three 
mobile service are contemplated. 
l. A general two-way telephone service 
between any regular telephone and any 
mobile unit, with a three minute initial 


( lasses of 





— 
> — 


Ie 


J 1. Customer's 
telephone —— — 
ee —— 


period and one-minute overtime. 

2. A special two-way dispatch service 
between a particular telephone at the 
dispatching office and specified mobile 
units. A direct line from the dispatcher 
to the telephone central office wiuld be 
furnished as part of this service. A one- 
minute initial period and the usual one- 
minute overtime period and would prob 
ably apply here. 

3. A one-way signaling service to mobile 
units, to notify the operator of the unit 
that he should comply with some pre 
ranged instruction, such as calling his 
office from the nearest public telephone. 

Radio signals in the frequency range 
between 152 and 162 megacycles have 
been assigned for the urban mobile sen 
ice. In general, transmission of these fre 
quencies is greatly improved by mounting 
transmitting and receiving antennas on 
high buildings or on other commanding 
elevations. The Bell System plan is to 
use transmitters of about 250-watt power 
in the metropolitan centers. The mobile 


units will have power of about 15 watts. 
Each 


mobile unit will use a single an 
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The caller (1) asks to be connected with mobile service. His call goes through 
the local telephone office (2) and on to the control terminal (3) where a 
special operator signals the vehicle he wants (4) by radio. The driver answers, 
his voice travelling by radio to the nearest receiver (5), thence by telephone 
wires, via the control terminal (3) and the local telephone office (2) to the 
caller's telephone (I). If the vehicle had been in the vicinity of another 
receiver (6) when called, the driver's answer would have traveled through 
the dotted telephone line to the control terminal (3). 


) ` 
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tenna for both sending and receiving. 
Another type of mobile radiotelephone 
service which will be tried would furnish 
two-way voice communications to motor 
vehicles operating on intercity highways 


and to boats on adjacent waterways. This 


service would require transmitting and re- 
ceiving stations along the highways to be 
served. The mobile units would be equip- 
ped for receiving and sending, and with 
signaling equipment similar to that to be 
used for urban service. 


How To Do Business With RFC 


APPROXIMATELY 3,000 items of govern 
ment-owned surplus property which the 
Reconstruction Finance Corp. handles as 
a disposal agency designated by the Surplus 
Property Board for capital and producers’ 
goods are listed in a booklet, “How To Do 
Business with RFC”, published in Wash- 
ington, D. C. 

l'he range of surplus items covers the 
broad classifications of aircraft, industrial 
plants, and capital and producers’ goods 
such as chemicals, ferrous and nonferrous 
metals, paints and protective coatings, 
lumber, leather, various machine tools and 
production equipment. Buyers interested 
are advised to contact a local RFC agency. 


Simplified Practice 
Recommendations Offered 
Tue NATIONAL BUREAU OF STANDARDS, 


through its division of Simplified Practice, 
is making available printed copies of 


simplified practice recommendations to 
industry. Among those recently issued 


were: Recommendations R207-45, Ducts 
and Fittings for Warm Air Heating and 
Air Conditioning; R210-45, Carbon-Brush 
Terminals, Electric, and Miscellaneous 
Publication No. 180, Guide-Chart for 
Carbon-Brush Terminals. All of these 
publications may be obtained from the 
Superintendent of Documents, Govern 
ment Printing Office, Washington 25, 
D. C. The prices are 10 cents for R207 
45, and 5 cents each for R210-45 and the 
Guide-Chart. 


& * = 


A voluntary Simplified Practice Recom 
mendation for Hot-Rolled Carbon-Steel 
Structural Shapes, as proposed by the 
Technical Committee on Carbon Steel 
Plate and Structural Shapes, of the Ameri 
can Iron and Steel Institute, will be made 
available to all interested, for their con- 
sideration, comment and approval. The 
proposal, containing 18 Tables, covers the 
nominal sizes, and weights per linear foot 
of: sections; beams, stanchions, joists; 
channels, angles; tees and zees. Sections 
and angles used in carbuilding and ship 
building are included. 

The benefits derived from the use of 
a simplified list of structural steel shapes, 
during the war, are so pronounced, that 
it is felt that a retention of that list, with 
some modifications, should result in wide 
spread advantage in normal times. 

The purpose of this program is to es 
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tablish a voluntary Simplified Practice 
Recommendation which lists those struc 
tural shapes that have the greatest 
Readers of this announcement are 
invited to make known their interest, bv 
writing to the Division of Simplified 
Practice, National Bureau of Standards, 
Washington 25, D. C 


usage 


9 


on of R169-37, Machine, Car 

Lag Bolts, was put into effect 

It will be identified as R-169-45. 

printed copies are available, a lim 

ited number of mimeographed copies may 
c obtained from the Division of Simpli- 
hed Practice, Nitional Bureau of Stand 
ids, Washington 25, D. C. From time 
) time, Propuct ENGINEERING will pub 
rther news of simplified practice 


n. 22 
t is made availabk 


Aircraft Experts Meet 
To Discuss Plastics 


A GROUP OF AUTHORITIES Comprising the 
Subcommittee on Wood and Plastics for 
Aircraft of the National Advisory Com 
mittee for Aeronautics met recently at 
the Research Laboratory of the Curtiss 
Wright Airplane Division in Buffalo. 
Dr. C. C. Furnas, Director of Re 
search at the Laboratory, was host to 
the NACA subcommittee, whose chair 
man is Dr. Gordon M. Kline of the 
National Bureau of Standards. 

H. C. Chandler, Jr., Engineering Sec 
retary of the Subcommittee, said that a 
considerable portion of the meeting discus 
sion would center on so-called “sandwich 
which holds real promis 
for all types of aircraft, including high 
aircraft. Sandwich 


construction", 


performance materials, 


so named because they consist of thin 
gage “faces” of a high-strength material 
bonded by a special synthetic resin ad 
hesive to a considerably thicker low. 
density core material, have proportions not 
unlike those of an ice-cream sandwich 
Super-thin sheets of steel, aluminum, or 
even high-strength glass fabric, might 
used as faces bonded to such low-de: 
material as balsa wood v. a foamed pla 
The inherent rigidity and strength of 
materials could conceivably lead to 
struction of aircraft without the inte 
supporting members which limit sp 
and account for much of the weigh 
aircraft as we build them now. For 
ample, an experimental airplane fuselage 
has been constructed of plastic sandwich 
materials which is 67 percent strong 
with almost the same weight thai 
similar fuselage of metal constructio: 


Army Starts Ordnance Preservation Program 


CANNING GUNS and other large weapons to 


for future use i$ a new 
kaging recently devised. by 
U. S. Army Ordnance Department. In 
photographs 45 


to being 


thod 
caliber guns arc 
canned", while the 
anti-aircraft 


nor 


a YU mm gun 1$ 


la 


coated with a plastic film, for re 
canned 
means of rods 
butt, and 
through the trigger guard 
it. Gen. L. H. Campbell, Jr., Chief 
Ordnance 


rvat 
rvation 


short-term preservation. The 


re held immobile by 
1 

n muzzle and tubes 

h +} 


conceived of long 


ibout 25 years ago 


ne, he placed a number of 75 


» 


in [P 


mechanisms in drums of oil, 
were then hermetically sealed. At 
beginning of World War II, these 
ins were opened and the mechanisms 
were found to be in perfect condition. 
Early this spring, Gen. Campbell began 
investigating other methods of long-term 
preservation: The International Harvester 
Co. was appointed to do the job 
Former methods of long-term preserva- 
tion consisted mainly of placing a thick 
layer of grease over the weapon, removing 
the coat annually for inspection, and re 
applying the grease coat. The cost for thus 
preserving a piece ol artillery varies from 
$1,000 to $5,000. One of the main reasons 


recoil 


U. S. Army Ordnance Dept 


T. 1 
* 


Propuct 


for the search for new storage method 
to reduce these huge costs. 

Today, three methods are in us 
packaging guns. For short term sto: 
the weapon is packed with silica gel, which 
is a moisture-absorbing agent, and the: 
sprayed with a plastic, which forms a 
permeable film. This film can be « 
stripped off when desired. 

The two long-term methods make 
of either aluminum contai 
which are hermetically after 
gel has been placed inside. The air 
hausted and an inert gas such as nitrogen 
or helium is pumped in, at a positive pres 
sure of 5 Ib. per sq. in. The orily pro! 
left was corrosion of the outside of 
can. Research on various finishes is 
on the wav toward the solution. 

he inert gas method is used principally 
for small guns, artillery recuperators and 


steel or 


sealed 


hydropneumatic recoil systems. For very 
large guns, aluminum can equipped with 
"breathers" are used. No attempt is m ide 
to exclude the air, but a ventilator filled 
with silica gel excludes all moisture. 
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WASHINGTON NOTES 


Testimony on Science Legislation Con- 
tinued—The parade of witnesses testifying 
joint hearings of the Senate Sub 

ittee on War Mobilization and two 
mmittees of the Senate Commerce 
ittee on science legislation now be 
nsidered by Congress continued after 

olid month of hearings. Typical wit 
were: Dr. Frank B. lewett, president 

of the National Academy of Sciences; Dr. 
Harlow Shapley, director of the Harvard 
Observatorv; Dr. Harold C. Urev, formerly 
of Columbia University and now with Chi 
cago University’s new Institute of Nuclear 
Studies; Dr. Charles F. Kettering, head of 
the General Motors Research Laboratories; 
Dr. |. C. Hunsacker, chairman of NACA; 
Commerce Secretary Henry Wallace. All 
witnesses favored federal support of re 
search, but the chief point of contention 
entered around the Kilgore and Magnu 
son bills. (See explanation of the five 
research bills now before Congress in the 
“Washington Notes” Octo 
Most witnesses preferred the Mag 

bill over the Kilgore bill, which, 
ecently, gave the government title 


column for 


ill patents developed through govern 
nt-financed research. It was obvious to 
Washington that a compromise Kilgore 
Magnuson bill would soon rear its head, 
ind that is what happened -almost. 
Revisions of Research Bills—Sweetness and 
t pervaded legislative chambers on Cap 
Hill when an amendment to the Kil 
bill, S. 1297, was offered in the 
of a substitute, by both Sen. Kil 
ind Sen. Magnuson. Principal change 
n the patent provision of the Kil 
bill, which now permits the Director, 
ve ownership of patents to private 
where, in his opinion, it would im 
ient. research von à particular technical 
opment. For à while it seemed that 
nces between supporters of the two 
vould be patched up, since the patent 
sions of the Kilgore bill had been 
t sharply criticized. But the opposing 
pomts ran much deeper, and several 
later Sen. Magnuson announced he 
| present his own revision 


Basic Difference- Testimony of witnesses 
the joint Senate hearings brought to 
the true difference in the Kilgore 


Magnuson viewpoints. Industry and 
h leaders, the majority of whom 
| the Magnuson bill, pointed to the 

that the Kilgore bill places all powers 

“National Research Foundation” 
iands of a Director appointed by the 
nt. This, they claim, could easily 
political control of science. The 
on bill would lodge power in a 
f 9 scientists, who, although ap 


bv the president, would have to 


ot 


proven ability, and probably 
of the National Academy of 
Ihe opponents of the Kilgore 
lat its patent provisions are only 


+ 


atic of what they object to. and 


+} 


t ENGINEERING 


DECEMBER, 


would prefer the Magnuson bill or a 
completely new bill, rather than a Kilgore 
Magnuson “hash.” 

Secretary of Commerce Wallace favors 
the Kilgore bill. Budget Director Smith 
came out for its support left-handedly, say- 
ing that the organization would be more 
efficient under “a single administrator.” 
These, of course, came as no surprise. But 
the political fat was in the fire when 
President Truman came out squarely for 
the revised Kilgore bill. At this writing, 
hearings on the Kilgore and Magnuson 
bills had just been concluded; the Kilgore 
Magnuson opponents were as unrecon 
ciled as ever, and it remained for the not 
too-distant future to tell whether the ques 
tion would be decided in a drag-out Con- 
gressional fight, or would be covered with 
a sweet-smelling “compromise” dressing. 


Other Research Bills—Action on the Ful 
bright, Mav and Byrd research bills has 
been nil, with other research-minded Con 
gressmen apparently marking time until 
the "main event," the Kilgore-Magnuson 
squabble, is settled. If either of the latter 
two are passed, the May and Byrd bills, 
which have the support of the Army and 
Navy respectively, would be out of the 
picture. Senator Fulbright’s bill, however, 


New Director of the Bureau of Stand- 
ards—Dr. Edward U. Condon, who 
aided in the development of the 
atomic bomb, rockets, and radar was 
born at Alamogordo, N. M., where 
the first atomic bomb explosion was 
to occur 43 years later. Dr. Condon 
has been associate director of West- 
inghouse Research Laboratories since 
1937, and was consultant for the Na- 
tional Defense Research Committee. 
He succeeds another physicist, Dr. 
Lyman J. Briggs, who has been Bureau 
Director since 1933, 
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is another matter. 

he research bill authored by Sen. Ful 
bright, S. 1248, would provide for a lump 
ing together of governmental research 
functions into the Commerce Department 
A Bureau of Scientific Research would 
take over the Office of Production Re 
search and Development (now in the 
WPB) and the National Inventors’ Coun- 
cil. If Commerce Dept. officials had their 
way, the Smaller War Plants Corp. would 
be included in this melange. Indications 
are that they will try to get SWPC into 
the Commerce Dept. anyway, by a Presi- 
dential order, during the remaining days 
of the War Powers Act. Meanwhile, thes 
are treading softly where: the Fulbright 
bill is concerned—hoping evidently to get 
it passed quietly. 


Atomic Storm—Congressional counterpart 
of the research controversy in the field of 
atomic power can be seen in the proposals 
of Senator McMahon and Representative 
Mav. The lines of controversy are not 
drawn the same way, but the fight is just 
is sharp. Rep. May’s revised bill, H.R 
4280 (same as S. 1463, introduced by Sen. 
Johnson) which has been approved by the 
House Military Affairs, has the support 
of the President and the military. Rep. 
Mav's original bill would have given jail 
sentences and fines to those violating sharp 
After the 
nation's most prominent scientists, testi 
fying on the May-Johnson bill, showed that 
they were in unequivocal opposition to it, 
the penalty provisions were modified. But, 
as a whole, the bill remained unchanged 
No information of any kind on the sub 
ject of atomic fission were to be disclosed. 
Complete power in these matters would be 
placed in the hands of a Director and a 
nime man commission, to be appointed 
by the President. Most scientists rejected 
even the revised May-Johnson bill, on the 
grounds that it would hamper research. 

Senator McMahon, Connecticut Demo 
crat, head of the 11-man Senate Committee 
on Atomic Energy introduced a bill, in op 
position to the May-Johnson bill. His 
bill would create an Atomic Power Board, 
the chairman to be appointed by the Presi 
dent with the consent of the Senate, and 
to consist of the State, War, Navy, Com 
merce and Labor Secretaries, the Attor- 
ney General and the Chairman of the 
Federal Power Commission. This board 
is empowered to implement atomic re 
search, and may promulgate its own rules 
and regulations, but no such life-and- 
death power as mentioned in the May 
Johnson bill, is written into the McMahon 
bill. Significantly, this bill would allow 
the board to enter into agreements with 
the United Nations Security Council, 
licensing the Council to conduct atomic 
power experiments “under such terms and 
conditions as the board shall prescribe.” 
Here again, Washington expects a drag-out 
fight, but all parties are marking time 
until international effects of the recent 
lruman- Atflee-MacKenzie King discussions 


restriction on nuclear research. 
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atomic bomb control could be gaged. 
discussions brought forth an an 
l Use of the bomb 
placed in the hands of the 
Securitv Council of the United Nations, 
if a U. S.British-Canadian committee 
thinks other nations are ready for it. 


nounc 
would lx 


agreement 


x » u 


Proposed Patent Legislation—Increased ac 
tivity in the Patent Office, possibly in 
duced by the influence of the Patent 
Commissioner, Casper W. Ooms, seems 
resulted in a flurry of proposed 
legislation. A these 
bills follows 

In the Senate, Sen. Capehart has in 
troduced a bill, S. 840, which would ex 
unexpired patents for periods equal 
length of time such patents shall 
en in force during the war. The 
behind this bill is that the wat 
may have prevented an inventor from get 
ting full exploitation out of his invention, 
because of materials and manpower short 
ages, and government 

In the House, several patent bills have 
been introduced. Rep. Hartley’s bill, H.R 
3694, would set up a test for determining 


new 


to have 


patent summary of 


te nd 
to the 
} 


nave | 


+} 


NCOTY 
restrictions 


the act of invention; this would be found 
in the end accomplished rather than the 
act itself. This bill is in accordance with 
| proposal of the former Patent Planning 
Commission, which has been supplanted 
by a committee appointed bv Commerce 
Secretary Wallace (see November “Wash 
ington Notes” 
Representative F. W 
Democrat, has introduced 
bill H.R. 3756 


rt rding of all 


Boykin 


several 


\labama 
patent 
public 
H.R 
would require the public registering 

i lable for this 

im already established practice 

vould extend the time for fil 


would require 


patent agreements; 


licensing 


RADAR USE DELAYED 
BY PATENT TANGLE 


chairman of the 
Federal Communications Commis- 
sion, in a recent statement to the 
Senate joint Commerce-Military 
subcommittee considering legislation 
for Federal aid to science, said that 
peacetime development of radar may 
be delayed for months, or even 
vears, because of an international 
patent muddle. He declared: “The 
patent situation in radar is said to 
be so complicated that no company 
on earth can safely puoceed to manu- 
facture with any confidence that it 
will be from 


Paul A. Porter, 


immune suits of in 
fringement.” 

He said the original work lead 
ing to radar was conducted under 
United States naval auspices, but the 
British “also entered into radar re 
search and have wide patent claims." 

"After the fundamental work had 
been done,” he added, “private com- 
panies were called on both here and 
abroad and these companies made 
further contributions.” Mr. Porter 
proposed “in this particular in 
stance, a patent pool to include 
both U. S. and British claims, both 
governmental and private.” 


ing applications for patents, and makes 
provision for reciprocal legislation with 
other countries, to take care of inventors 
who wish to file patents abroad; H.R. 4080 
would attempt to speed up the patent 
appeals process, which is now about one 
year behind, by permitting primary ex 
aminers to serve as members of the board 


ANMD SOCIETIES —— — — — — —— ——— — — 


of appeals. Still another bill introduce 
by Rep. Boykin would extend the lif 
a patent to 20 years from the tim 
filing; the present law permits a pate 
life of 17 years from date of patent grant 


Wide Distribution 
Of U. S. Patents 


PATENT OWNERSHIP is widely diffused 
throughout the country, according to a 
survey of patents issued in the second 
quarter of 1945 and made public by R. 

Dearborn, chairman of the Patents Com. 
mittee of the National Association of 
Manufacturers. Every state in the Union 
was represented in the 6,253 patents, with 
New York, Illinois, New Jersey, Ohio, 
California and Michigan receiving the 
most. Research activities of the govern. 
ment were reflected in the high number 
of patents issued to residents of the District 
of Columbia. Washington, D. C., ranked 


above 30 states in total number of patents. 


Nuclear Research Expanded 


Researcu of the type which led to inven 
tion of the atomic bomb will be continued 
at the University of Chicago through two 
new institutes, devoted to the study of 
nuclear physics and metals according to an 
announcement by Chancellor Robert M. 
Hutchins. The institutes are outgrowths 
of the university’s role in war research 

The Institute of Nuclear Studies, headed 
by Samuel K. Allison, professor of physics 
at the University of Chicago, will have on 
its staff two Nobel Prize winners—Enrico 
Fermi as professor of physics and Harold 
C. Urey as professor of chemistry, both 
coming from Columbia University. 

Che staff of the Institute of Metals will 
consist of Cyril Smith, director, and Clar 


Direct Fuel Injection System on B-29 Disclosed 


FOR THI 


FIRST TIME, on a large aircraft engine, 


iutomatic con 


trol of total fuel quantity, combined with high pressure injec 
tion of this fuel into the different cylinders in equally div ded 


charges is achieved, 


fuel injection 
Corporation. 
individual cylinders. 


system, 
In the system, fuel is pumped directly into eight 


$ 


by means of the Bendix-Stromberg direct 
a development of the Bendix Aviation 


$ 


As shown in the laboratory cutaway model 


in the photograph, the fuel enters the cylinders via the stainless 


and the 
plug is at the right 


steel lines 


n 


have 
engine 


l'ests 
facilitates 


taster 


icceleration, cooling 


B-29 
synchronized 
divide 


Each 


two 
with 


engines, 


pump 


shown 
starting 


the main 
fuel into equal parts 
contains 


nozzle shown at the upper left. Spark 


[he technician's hand holds the nozzle at 


the point where gasoline is spraved into the cylinder. 


the 
less 


B-29, the 


warni up 


fuel system 


achieves à 


that in 
with 


new 
time; 


rate of climb from ground level to high altitudes; improves 


On the 
“injection pumps”, each 

drive shafts, l 
pump it at high 
finely-machined “plungers,” whic 


nd engine operation generally. 
small, compact 
engine 
ind 


icCul 
pr SSI 
MNE 


spray fuel into the cylinders in a series of tiny spurts at 
rate of one spray every twentieth of a second, when the planes : 


operating at maximum speed. 


injected range from 


PRODUC! 


the fuel 
inch 


which 
2,500 pounds per square 


Pressures at 


500 to 
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VO 
ot 
in 


M. 
hs 


plans to finance the central 


ier, professor of metallurgy, both 
|! have been engaged in basic war 
[hey will pursue studies in the 
ntal properties of matter as related 


purpose of both institutes is to ad- 
knowledge and not primarily to de- 

military or industrial applications 

i research. The university will 

tributions from the Government 
lustry for the support of work, but 
core of the 
nstitute from its own funds. Appointees 
vill combine research with teaching. Special 
uldings will be erected later, but work 
vill begin with facilities now available. 


Helium Used in Airplane Tires 


SUBSTANTIAL REDUCTION in plane weight 
has been achieved by using helium instead 
f air for inflating large airplane tires, ac- 
rding to an announcement by the Good 
t Tire & Rubber Co. The chief objec 
n to using helium has been its rapid dif 
fusion through rubber, but this has been 
vercome by the development of Butyl 
ber tubes, through which helium will 
t escape. Helium for airplane tires has 
een used successfully for military planes 
nd now it is expected to do the same job 
ommercial ships, increasing payloads 
major airlines. 


MEETINGS 


Society of . Plastics Engineers—Annual 
ind Exposition Jan. 7-11, Rack 
itional Memorial, Detroit, Mich 


Society of Automotive Engineers—Annual 
meeting, Jan. 7-11, Book-Cadillac Hotel, 
Mich. 
í 
American. Society of Refrigerating Engi- 
neers- Annual meeting, Dec. 10-12, Hotel 
nnsvlvania, New York, N. Y 


American Council of Commercial Labora- 
tones—Annual meeting, Dec. 10-11, Pal- 
House, Chicago, Ill 


Industry Consulting Committee 
Established by NACA 


\ 


ORDER TO ASSURE full cognizance of 
Nation’s over-all aeronautical research 
nts, the National Advisory Com- 
\eronautics has established an 
Consulting Committee composed 
heads of aviation manufacturing 
iting companies who will advise 
\ as to general research policy 
rams, especially with regards to 
of industry. l 
ts of the Industry Consulting 
ttee include Lawrence D. Bell, Bell 
;orporation; Jack Frye, Transcon 
Western Air, Inc.; Robert E. 


d 
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U. 8S. Army Ordnance Dept. 


36-Inch Mortar Revealed By Army 


“Lirrte Davip", a giant 914 mm. (364 
in mobile mortar, largest gun of its 
kind, was perfected by Ordnancemen at 
Aberdeen Proving Grounds. No freak or 
scare weapon, this mortar has been rigidly 
tested and proven capable of terrific ex 
plosive effect. It is a mobile weapon 
capable of being hauled over highways and 
cross-country and emplaced in a given spot 
in approximately twelve hours. 

Ground troops in modern warfare have 
become more and more dependent upon 
mortars. For the size projectile they 
throw, they are light in weight compared 
to other types of artillery such as howitzers 
and guns. Starting with the 60 mm. 
mortar, larger and larger mortars have been 
onstructed until 60, 81, 105, 155 and 
250 mm. mortars have been produced. 
Field experience had shown however, that 
even these powerful weapons did not ap 
proach the maximum destructive capacity 
desired by assaulting troops As a result 
“Little David’ was conceived, designed, 
manufactured, and after exhaustive testing, 
battleworthy by Ordnance ex 
1 little over one year. 

Separate tractor transport loads are rc 
quired to carry the Tube and Base As 
semblies of the 914 mm. Mortar. The 
lube Assembly, consisting of a rifled, 914 
mm. muzzle-loading tub: 
length and its various control switche 
dual firing locks, fire control apparatus 
elevating segment and complete concentric 
recoil mechanism weighs 80,000 pounds 

The Base Assembly, in the 


dec l ired 
perts, in 


ibout 22 ft. in 


form of a 


Gross, Lockheed Aircraft Corporation; 
H. M. Horner, United Aircraft Corpo 
ration; Beverly Howard, Hawthorne School 
of Aeronautics; J. H. Kindelberger, North 
American Aviation, Inc.; C. Bedell Monro, 
Pennsylvania-Central Airlines Corporation; 
William T. Piper, Piper Aircraft Company. 

Members of the Consulting Committee 
are appointed for a term of one year and 
the anticipated rotation of membership 
will insure the broadest kind of repre- 
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huge box, 
traversing 


centains the elevating and 
mechanisms and all control 
equipment, weighing in all 93,000 pounds. 
It is 18 ft. long, 9 ft. wide and 10 ft. 
high. It has six builtin hydraulic jacks 
for installation and removal. It contains 
the pump which supplies hydraulic. pres 
sure for all jacks and mortars and for 
the traversing and elevating mechanism 

The 3650 pound “Little David” 

projectile is bought to the emplacement 
by truck. The mortar tube is lowered to 
0 deg., and the doughnut-shaped propelling 
charges, consisting of a 136 pound powder 
base and two equal increments weighing 
41 pounds each, is placed in the tube 
[hen the projectile, containing a 1550 
pound bursting charge made of Picratol, 
is lifted by means of a simple light-weight 
sling around its girth and positioned in 
front of the muzzle in line with the tube 
It takes two or three men to start the 
projectile on its way about six or eight 
inches into the muzzle. After the mortar 
tube is raised, the projectile slides down 
to a seat at the front of the powder cham 
ber in about 20 seconds. 

A three-quarter caliber aluminum wind 
shield assembled to the projectile to im 
prove flight characteristics alters the shape 
of the shell, giving it the appearance of 
1 huge top. 

Three completed units of the “Little 
David" were manufactured for use in the 
proposed assault on Japan, but not in time 
to see active service. Photograph 


shows mortar at 0 deg. elevation 


ibov C 


sentation over the years. The first meeting 
of the committee was held at the NACA's 
Cleveland Laboratory on September 26. 


Molding Materials Classification 
Issued by SPI 


Issued as the first chapter of the SPI 

handbook, a classification of plastics mold- 

ing materials is now available from the 
> 
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RECENTLY ELECTED 
SOCIETY OFFICERS 


American Society for Metals, 7301 Euclid 
Ave., Cleveland, Ohio. President— 
Charles H. Herty, Jr., Bethlehem Steel 
Co.; Vice President—A. L. Boegehold, 
General Motors Corp.; Treasurer—Harold 
K. Work, Jones & Loughlin Steel Corp. 


American Society of Mechanical Engineers, 
29 W,. 39th St, N. Y. President—D. 
Robert Yarnall, Yarnall-Waring Co. 


Metal Powder Assn., 420 Lexington Ave., 
New York. President—H. E. Hall, Metals 
Disintegrating Co.; Vice-President, S. K. 
Wellman, S. K. Wellman Co. 


Metal Treating Institute, 
Ave., New York 17 
Charles G. Heilman, 
dustries, Inc.; 
berg; 


420 Lexington 
N. Y. President— 
Commonwealth In 
Vice President—L. A. Lind 
reasurer—R. W. Thorne. 


National Tool and Die Mfrs. Assn., Un 
ion Commerce Bldg., Cleveland, Ohio. 
President—Richard F. Moore, Moore 
Specialty Tool Co.; Vice President—Willis 
G. Ehrhardt, Ehrhardt Tool and Machine 
Co.; Secretary—]ack Kleinoder, John 
Volkert Tool and Die Co.; Treasurer 
H. F. Jahn, The B. Jahn Mfg. Co. 


Marking Device Assn., 134 N. Lasalle St., 
Chicago 2, Ill. President—A. L. 
Jas. H. Matthews & Co.; 
Fred L. Johnson, Western Stamp & Sten 
cil Co.; Treasurer—Frank H. Eyman, Art 
Novelty Mfg. Co. 


Fox, 
Vice President 


National Steam Specialty Club, 2527 N. 
Bodine St., Philadelphia, Pa. President— 
George C. Davis, Davis Regulator Co.; 
Vice President—Frank H. Jones, Schade 
Valve Mfg. Co.; Secretary-Treasurer— Les 
ter J. Siggins, Atlas Valve Co. 


Engineers’ Council for Professional De- 
velopment, 29 W. 39th St., New York 
18. Chairman—Everett S. Lee, General 
Electric Co.; Vice Chairman—James W. 
Parker, Detroit Edison Co.; Secretary- 

William N. Carey, A.S.C.E.; Assistant 
secretary—H. H. Henline, A.LE.E. 
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Society of the 
Madison Ave.. Ne 


naterial, which 


Plastics Industry, 295 
w York 17, N. Y. This 
was presented as a Ref 
Book Sheet in the October number 
I;NGINEERING, to be followed 
standards on inserts in 
represents two years of 
g technicians in 
industry. The classification 
represents, in table a practical ar- 
rangement by properties of the basic com 
pounds used in the molding industry. 


eTence 
f 


o! 


PRODUCT 
by comprehensive 
December over 
intensive efforts by leadin 
the plastics 


torm, 
i 


New Research Institute 
Formed on West Coast 


ORGANIZED BY SUCH MEN as Dr. Maurice 
Nelles, Lockheed Aircraft engineering spe- 
cialist and chief consultant of OPRD, 
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Marlan A. Visel and E. L. Black (also 
from Lockheed's research department, the 
Pacific Research Foundation, a non-profit 
organization, was annonuced recently. The 
group, with headquarters in Los Angeles, 
plans to offer services to industry in the 
helds of chemistry, metallurgy, bacteri- 
ology, electronics, petroleum, mining, agri- 
culture and mechanics. It has long been 
felt that Western Industries should have 


DISCUSSIONS AND COMMENTS FROM 


Further Comment on 
Designer's Society Editorial 


Te the Editor: 


. think all of the men engaged in de 
sip. engineering believe that their par 
branch has been neglected and in 
coayquence of lack of recognition of the 
furion of design engineering this par 
tic (gal branch of engineering has been very 
poly paid. 

g e writer would think that whatever 
foi: of society was brought together to 
ent the design engineers, that some 
provision should be made for those people 
who have not had the benefit of a formal 
coll t» education but have more or less 
gotten their training through shop and en 
gine ing methods, night schools, cor 
respondent courses and unassisted home 
studs I suppose I feel more strongly 
aboyt this because I happen to be in that 
class myself. However, at that I do know 
that a considerable portion of the good 
design engineers in machine tools in Cin 
cini4H are. not graduates of an accredited 
university and I believe in order to be 
successful that some arrangement will have 
to he made to give credit to these people. 

—J. DOUGHERTY 
Chief Engineer, 
The Cincinnati Planer Co 


th par 


IC) 


To the Editor: 


I Jo not believe that a Design Section 
of the A.S.M.E. or any other national 1 
ganization will accomplish the purpose 
Many of the representatives will be under 
Management restriction as to what they 
may say with respect to company policies 
Fhis will be the case even if the meetings 
were not attended by member individuals 
that might be on the staffs of the chief 
engineers involved. The possibility of these 
members attending would probably in 
crease the restrictions 

I'he only solution I can offer is the 
formation of regional groups of engineers, 
each one limited in size so that personal 
acquaintance with all attending members 
is possible. Personnel below the rank of 
assistant chief engineer should probably 
be excluded or at least permitted to at 
tend on invitation only. 


Propuct 


research facilities such as the 
Mellon Institute, Battelle Memoria! Ip 
stitute, and the Armour Foundation offe 
to the East and Middle West. It is planned 
that the new organization will be endowed 
to supply buildings, property and equip 
ment. The group claims that research cost: 
on a given project will be less than in 4 
privately-maintained laboratory; thus smal] 
plants can take advantage of the service 


available 


READERS 


I would not venture an opinion to the 
effect that something satisfactory could 
not be worked out but an organization as 
large as the A.S.M.E. does not appear to 
be what you are looking for. It would 
seem as though it must be a highly re 
stricted activity with eligibility for on) 
certain individuals in the organization 
else the whole thing will fall flat when 
it gets around to the discussion of mam 
of the pertinent problems of 
engineers' society. 


desig: 
—ÀD. $ 
Chief Engineer 


To the Editor: 


| am very much interested in 
ganization for design engineers and | 
that design executives should have an 
ganization and that it be a division of t! 
\.S.M.E. As a branch of an older orga: 
zation, it would carry more prestige 

It is time that designing is recognized 
as a profession and not as a necessary e 
[his country must produce to keep on à 
high plane of living through new machine 
and products. 

[he designers! welfare must be take: 
care of, if men of ability are to be re 
tained. I believe an organization of de 
signers would help to alleviate to a grea! 
extent some of the troubles of the execu 
tive engineer. —R. B. ZerrEY 

Chief Engineet 
Tool Steel Gear & Pinion C 


To the Editor: 


I am heartily in favor of a design eng! 
neers’ organization either under the pa! 
entage of A.S.M.E., or under some othe! 
independent organization. The existing 0! 
ganization of A.S.M.E. appears to me to be 
the first approach, and I am sure that !t 
can be arranged through this Society. ! 
have already received communications fro 
the A.S.M.E. and have expressed th 
going opinion to them. —W. J. Ri 

Landers, Frary @ 


Io the Editor: 


I wish to congratulate you on your ed 
torial on “The American Society 
sign Engineers” which appeared 
October issue of Propuct ENGINFER 
On the basis of your promise that 
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) the 
ould 
N a$ 
ir to 
ould 
V Ie 
only 
n 

vhen 
ian 


nne 


for mechanical engineering de- 
have an organization and that 
n organization is inevitable, your 
n should lead to its being or. 
on a proper basis. 
scribe 100 percent to the premise 
ere are already more than enough 
ring and technical societies and 
that the need can best be served by a 
prop: functioning division of an exist 
ing national society. Not being a member 
of the A.S.M.E., I am in a poor position 
ate that that group is the proper 
for such a division but I can sa 
here appears to be much logic in 
et up. 
a3 member of the A.LE.E. and 
that that organization takes a ven 
view of its responsibilitv to ade 
serve the entire electrical engineer 
ing profession and is striving to prevent 
further fragmentation of the profession 
Manv of the local sections of the A.LE.E 
have regularly organized discussion groups 
ialized fields. A number of new 
technical committees have been 
set up as the need has been indicated. 
If it is of any interest to the A.S.M.E. 
I, for one, would apply for membership 
to participate in a mechanical 
ring design division of that organi 


in Spe 
national 


$ 


engines 
zation. But please, let’s not organize a new 
i —W. R. Hovcu 
Chief Engineer 


iance Electric &* Engineering Co 


Editor: 


need for an organization of 

i| engineering designers is an es 

| fact and there is no doubt that 

iefits derived by the individual de 

gn engineer and by the industry in gen 

| an organized exchange of ideas 

and practices would be considerable. 

believe that the A.S.M.E. should be thc 

parent organization on which the organ 

zation of design engineers should be built 

ip and the established facilities of the 
VS.M E, should be utilized. 

] first steps have been taken. At 

recent meeting held in Springfield, 

iusetts and attended by the Execu 

istant Secretary and the Chair 

the Professional Division Commit 

A.S.M.E. a group of men inter 

furthering machine design activi 

thin the Society decided to organ 

to submit to the Society an Execu 

imittee and a General Committee 

ote a Machine Design Division 

Group status within the A.S.M.E. 

tally, I am a member of the Gen- 

mmuttee. 

no doubt that it will be only 

time before the Machine Design 

f the A.S.M.E. will be permitted 

into action and that sufficient 

in be created and maintained 

mechanical design engineers to 

group a real live-wire organiza- 

—Max H. KUHNER 

Chief Mechanical Engineer 

Rilev Stoker Corporation 
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Comment on Design 
Of Elliptical Gears 


To the Editor: 

F. H. Miller and C. H. Young state in 
their article “Proportions of Elliptic Gears,” 
Product Engineering, pp. 462-464, July, 
1945, that variable velocity ratios can 
be obtained with advantage by means of 
elliptical gears and deprecate the use of 
linkages for higher speeds. While agreeing 
in general with this statement I wou ld 
eliminate the expression ‘elliptical’. The 
authors do not refer to the production of 
such gears in particular for high speed ma- 

chines, and while it is possible to make 
approximate elliptical gears, it is probably 
impossible to generate an accurate elliptical 
gear. Difficulties in obtaining accurate 
elliptical gears have led the writer to try 
to eliminate and to replace them by eccen- 
tric gears. These efforts have resulted in 
mechanisms that have the same effect as 
elliptical gears with reference to the variable 
velocity ratio, but that can be built up from 
ordinary spur, helical and even bevel gears. 








^ 


Fig. 1 shows a mechanism with three eccen- 
tric gears each axis being offset by an eccen- 
tricity of 0.10. This produces a maximum 
velocity ratio of 1.488, a minimum velocity 
ratio of 0.672, and a ratio of max. to 
min. equal to 2.25 to 1, that is, approxi- 
mately the same as shown in the example 
of the original article, where the ratio is 
1.56? or 2.44. In this mechanism, Fig. 1, 
the left hand wheel, is the driver. Fig. 

incorporates the same velocity ratios, but a 
reverting principle is applied, that is, the 
top gear at the left hand side is driving 
and the lower gear on the same axis is 
driven. —Pavur GRODZINSKI 


To the Editor: 


The authors are particularly pleased with 


the comment submitted by Mr. Paul 
Grodzinski. He has offered an interesting 
alternative method of designing gear-driven, 
quick-return motions. And it is true, as he 
states, that his gears could be cut more 
easily and cheaply. 

Mr. Grodzinski, however, 
note the stress laid, in the article, on de- 
signing the elliptical gears "to suit a speci- 
fied quick return ratio.” He has stressed 
the ratio of maximum to minimum 


has failed to 
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velocity. The authors only used velocity to 
define the dynamic wear on the gears. Their 
main consideration was in getting a speci- 
fied quick return ratio. It is true that the 
velocity ratios of the gears mentioned by 
Mr. Grodzinski would prepare a paper 
given in the paper. However, a rough 
check shows that the quick return ratio is 
only of the order of 1.3 as compared to the 
specified 1.75. The authors believe that 
finding the eccentricity necessary for a 
specified quick return ratio would be con- 
siderably more difficult than for the ellip 
tical gears. It would be of interest if 
Mr. Grodzinski would prepare a paper 
showing how he makes his solution other 
than by trial and error. 

—F. H. Mirrrg aNp C. H. Younc 

Cooper Union School of Engineering 





Switch Failure Caused By 
Faulty Design, Not Plastic 


To the Editor: 


On page 540 of your August issue, in 
the article on “Failures of Electrical 
Equipment from Poor Mechanical De 
sign,” by Colonel T. B. Holliday, it is 
contended that humidity caused the fail- 
ure of electric switches made of phenolic 
parts. 

This surprised me somewhat, since mil 
lions of such devices have been manu 
factured and, so far as we know, render 
satisfactory service. I have several of them 
in my own home, and they have been 
operating satisfactorily for ten years. I 
wish to point out that our type 75 and 
type 1601 Durez show a water absorption 
of only 0.02, after being submitted to the 
A.S.T.M. water absorption test. 

I do not contend that the switch did 
not fail, but it would appear that the 
failure is caused by faulty design or factors 
other than the use of phenolic material 
in the switch. This thought is entirely 
overlooked in the article.—H. S. SPENCER 

Advertising Manager, 
Durez Plastics &* Chemicals, Inc. 


lo the Editor: 


With regard to Mr. Spencer’s com 
ments, humidity and fungus growth would 
cause failure of switches. The fact that 
phenolic material is used in the switches 
is incidental, however, and is not the 
cause of failure. 

Causes of failure have been: Fungus 
growth from lubricating material; leakage 
of moisture into the case; frost; short cir 
cuits, due to excessive moisture combined 
with corrosion. In none of these cases 
has the use of phenolic material been the 
basic cause of the trouble. Every failure 
could have been prevented by complete 
sealing of the switch assembly. As Mr. 
Spencer indicated, the failures have been 
caused by faulty design rather than choice 
of materials. 

—T. B. Horripav, Colonel, A. C. 
Chief, Equipment Laboratory 
Air Technical Service Command 
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Agricultural Tractors Operated on Generator Gas 


Foreign abstract, condensed from an ar- 
ticle by H. Lute, in V.D./.-Zeitschrift, 1942, 
page 359. 

THE AVERAGE annual consumption of an 
agricultural medium-sized tractor, oper- 
ating both as stationary and as mobile 
power source, is 5 tons of diesel fuel for 
1,500 hr. With the shortage of liquid 
fuels in Germany, it was decided to re- 
design this equipment for the consump- 


Fig. I—Subsequent installation of a 
standard gas generator on a standard 
agricultural tractor. 


Fig. 2—Design and principal dimen- 
sions of a gas tractor with a motor- 
transmission block reduced in length, 
and a generator plant designed as a 
load-carrying structural member. 
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tion of solid fuels for which it is singularly 
suited. A special research bureau was set 
up to study this vital problem. 

Solid fuels are cheap, whether they are 
coal, anthracite, lignite, coke, or waste 
wood, and they can be stored easily in 
large quantities. Gaseous fuels, however, 
cannot be used conveniently for agricul- 
tural tractors. 

Certain design conditions are defined by 
the etxremely rigorous service to which 
tractors are subjected, by the limited skill 
of the operators, and by the limited service 
facilities available. 

The conventional tractor engine can 
not be adequately converted to generator 
gas operation, because of the loss in effi- 
ciency. If a 22-hp. diesel engine is oper- 
ated in an Otto cycle with wood-gas Fuel 
a mean output of only 16 to 17 hp. can 
be achieved. The usefulness of converted 
tractors for agricultural purposes is thus 
gravely impaired. Also the considerable 
portion of German tractors that are 
equipped with hot-spot diesel motors 
cannot be readily converted to generator 
gas. Only recently Lanz developed a two 
cycle hot-spot motor to operate on gen 
erator gas. 

Ihe problem of a suitable installation 
of the generator on existing tractor-frames 
was first solved bv mounting it sideways 
alongside the driver. Fig. 1. Gas cleaning 
is performed in front of the radiator, sec 


ondary cleaning where the fuel tank used 
to be. 

This arrangement looks like a make. 
shift, weight distribution is bad, the field 
of vision of the operator restricted, and 
the accessibility of motor and drive suffers. 
When a “saddle-shape” generator plant is 
installed instead, by moving the motor 
further in front or using especially long 
transmission drives, a somewhat better 
weight distribution is obtained, but the 
field of vision becomes even worse. 

For a suitable new construction the fol- 
lowing design principles were evolved 

l. The motor-and-transmission block is 
shortened to make room for the generator 
plant, while retaining overall dimensions 
of the tractor. 

2. The weight of chassis, motor, and 





1400 


olume, Wet u. ft 


Fig. 4—Cleaning action of the prin- 
je p gas cleaners upon gasification 
of soft wood. 


'Fig. 3—Reduction of the length of the tractor drive for installation. 


Propuct ENGINEERING - 


December, 1945 








used 


jake- 
field 
and 
fers, 
it 1s 
otor 
long 
tter 
the 


fol- 
k is 
ator 


ons 


and 


in- 
on 













€——————————e— uL—oáÓ 





transmission is reduced so as to retain the 
overall weight of the tractor. 

In such a tractor, Fig. 2, the generator 
is placed between motor and front axle, 
and the much lighter gas-cleaning plant 
has its center of gravity in front of the 
front axle. The base of the generator serves 
as load-carrying member for the front 
axle. As the transmission housing ha. be- 
come much smaller, it has also lost weight, 
Fig. 3. Actually, the clutch has been made 
shorter, but the gears have not been 





Fig. 5—Direct process of starting gas 
generator: Two cylinders operate on 
gasoline, two act as suction pumps to 
pull air through the generator. (a) Mo- 
tor, (b) Carburetor, (c) Damper, (d) 
Mixing valve, (e) Mixing chamber, (f) 
Air valve, (g) From the gas generator. 


Fig. 6—lIndirect process: The exhaust 
gases of the gasoline-driven motor 
Pull air through the generator by 
means of a venturi. (a) Motor, (b) 
Carburetor, (c) Exhaust, (d) Mixing 
valve, (e) Air valve, (f) Gas valve, (a) 
Connecting linkage, (h) Venturi valve, 
li) Venturi. 


ed. These parts, which determine 
nter of gravity, have been moved to 
ir. Thus the front axle does not have 
ry any additional load. If unnecessary 

it the transmission and at the 

is eliminated, the total weight of the 
tractors should not be 
greater than that of the oil-fuel types. 


, tor.o 
g Or-gas 


itors do not have to be especially 
ig "ut those parts that are endangered 
rrosion must be made strong. 

the past the desire for lightness has 
ntly reduced the life of generators. 
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While there are sound reasons for reduc- 
ing their weight in automobiles, in agri- 
cultural tractors the addition of a sturdy 
generator does not imperil overall efh- 
ciency. 

Originally generators operated on char- 
coal only, however, large fleets of tractors 
would consume enormous quantities of 
that fuel. It was found that hard and even 
soft wood can be used in continuous opera- 
tion. Greater volumes of» dust must be 
removed from the gas and certain design 
changes must be made, as the water con- 
tent of the wood might impair the efh- 
ciency of the generator. 

Lignite can also be gasified in the new 
generators if its ash content is below 2.5 
percent, and wood if water is below 40 
percent. In a test a combined diesel-fuel- 
gas operated tractor, rated at 50 hp. with 
15 percent moisture-bearing wood, pro- 
duced 68 percent of that tractive effort 
when wood with 40 percent water was 
charged. 

While in the past the use of anthracite 
or coke appeared quite impossible, the 
most recent research makes it probable 
that these fuels can soon be used for gasi- 
fication in generators to drive the new 
tractors. 

As frequent cleaning of the generator is 
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View in Direction R 















objectionable, 1,000 hr. between over- 
hauls was set as an operating condition. 
Also, the cleaning plant, as the most im- 
portant part of the generator, should com- 
bine small size with operational safety, low 
maintenance and high efhciency, Fig. 4. 
Deposited dust should be removed with- 
out applying water. Glass wool was found 
to be an excellent cleaning agent. As con- 
struction material, high-alloy steel has 
been replaced by ceramics, which have 
better heat insulation and a longer life. 

The starting-up period is usually rather 
protracted in these generators so that an 
auxiliary gasoline drive is installed. Here 
two systems were found satisfactory, Figs. 
5 and 6, one is direct and one indirect 
acting. 

The available generators were deficient 
in certain respects, but they also contained 
desirable features. Thus, the new standard 
generator, Fig. 7 combines the best fea- 
tures of the different types. 

The generator pit is lined with fire- 
brick. Immediately after gasification, the 
gas is pre-cleaned in a “Walther’’-cyclone 
and a subsequent heat-exchanger transfers 
50 percent of the sensible heat to the com- 
bustion air. Final cleaning takes place in 
two glass-wool capsules in which the 
glass wool is adjusted to a definite density. 











e -216 -/n. dig. -» 






Fig. 7—Standard gas generator for 2,100 standard cu.ft. per hr. Charcoal 


charge 20 Ib., or wood charge 110 Ib. of pine wood. 


(a) Gas line to motor, 


fb) Insulation, y Gas radiator, (d) Connecting flange to motor, (e) Gasification 


earth made o 


(i) Final gas cleaning (glass wool), (k) Walther cyclone, (I) Dust 


firebrick, (f) Trough, (g) Rotating grate, (h) Heat exchanger, 


pocket for 


cyclone, (m) Front axle of tractor, (n) Level of charcoal, (o) Waste duct, 


(p) Charging, (q) Ash removal. 
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Phe cleaned gas, produced from soft-wood 
fuel, contains only 0.066 gr. of dust per 
standard cu. ft. The gas is cooled in a 
radiator in front of the motor radiator. 
^ converted diesel or gasoline engine 
an never operate at optimum efhciency 
on gas. For best performance an entirely 
new power unit was designed by the re 
search project. The new two-cylinder in 
line motor, developing 1,550 r.p.m., has 
a volume of 4 liters, overhead cam drive 
exchangeable cylinder liners and magneto 
ignition, its Compression ratio 1s 8.5:1. 
This 25-hp. motor is very short length 
wise for easy installation. It is planned to 
louble the power by doubling the num- 
ber of cylinders. Another design uses a 
two-cylinder V-motor to shorten the 
ength of the motor block still further. 
Conversion of existing equipment 
will remain restricted t¢ 
where a combined oil-gas 
tem is usual, in which the small quan 
tity of oil assists in the ignition of the 
mixture. Thus on 50 to 60 hp 
generators are used thai 
would otherwise serve on 25 to 30 h; 
engines operating solely on gas 


gas operation 


heavy tractors, 


vas-alr 


motors, 


Industrial Dielectric Heating 


From "The Role of Frequency in Industrie! 
Dielectric Heating" by G. W. Scot, J: 
A.I.E.E. Technical Paper 45-106, released fo: 
abstracting June 1945. 


A tendency has developed to look upon 
a variable in dielectric heat 
ing that may be increased at will to in 
rease the rate of heating quite independ 
ntly of other factors. In reality, however, 
dielectric 
heating application is a compromise among 
the geometry of the load, the electrica! 
haracteristics of the material constituting 
the load, and the oscillator tubes available 
Frequency must be selected with thes 
factors clearly in mind, as well as the desire 
for minimum duration of heating cycle. 
Broadly speaking, as high a frequency 
is is practical, available, and economical 
should be used. In particular, highest fre 


suited to small 


treque ncy as 


he choice of frequency for a 


loads, thin sec 
ions not capable of insulating high volt 
wes, and materials with low loss factor 

limit to the extent that fre 
be increased to accommodate 
thin sections, because as thickness dimin 
hes load capacitance increases, thus pre 
tuning problem 


quency 


$ 


1 her IS à 


jut ney may 


enting a 


Empha 


hort heating 


on high frequency to obtain 
frequently be 
three Extraneous 


often set a practical lower 


time limit to acceptable heating cycles, to 
rapid heating may have a deleterious effect 


on tix 


cycles mas 


1 
misplaced for 


umstances 


reasons 


material, and increased production 
rate may not be economical unless accom 
anied by 
l'he author's analysis of the role of fre 
quency in industrial dielectric heating in 
dicates that at least for several years t 
the range of frequency from 10 t 
30 megacycles only will be utilized for 


} 
dielectric heating, that is, fo 


increased volume of productio: 


come 


ro ] 
JÇ li¢ 


powers up to 100 kw. Changes in dielec- 
tric properties with elevated temperature 
will make close frequency control difficult 
unless means of automatic tuning are de- 
vised. 

The analysis shows that: None of the 
variables in the heating equation are com- 
pletely independent of frequency or its 
effects, as the frequency is ‘ncreased the 


load capacitance must be decreased to 
allow tuning and to avoid short circuiting 
the generator, at higher frequencies load 
length must be kept at a minimum to 
eliminate the possibility of standing waves, 
and increased frequency accentuates the 
load shunting effect of stray capacitance 
and seriously reduces the overall efficiency 
of dielectric heating. 


Chemical Surface Treatments 
To Prevent Scuffing of Gears 


Foreign Abstract condensed from a 
series of articles by H. D. Mansion in 
Engineering (England), Aug. 10 (p. 117), 
Aug. 24 (p. 157), Aug. 3I (p. 178), 1945. 
Summary of a report of the Automobile 
Research Committee, Institution of Auto- 
mobile Engineers. 


FAILURE OF GEARS by scuffing caused the 
Automobile Research Committee to in- 
vestigate the effect of various chemicals, 
metallic and other surface treatments on 
this type of wear. It was known that 
such surface treatments had beneficial 
effects in reducing the tendency of piston 
rings to scuff, and in reducing friction and 
ohesive effects in deep-drawing operations, 
and it was thought that the resalt on gear 
teeth might be similar. 

In addition to offering protection against 
scuffing, it was decided that an acceptable 
surface treatment should not increase the 
liability of the gear to fail by fatigue, and 
that the dimensions or shape of the gear 
teeth should not change materially. Ac- 
cordingly, scuffing effects in relation to 
fatigue and dimensional changes of gear 
teeth, were investigated in a series of tests 

Tests were run on a British LA.E. 
standard gear-testing machine. The gears 
tested were of 15 and 16 tooth design with 


dimensions of 5 diametral pitch, app: 
mately 26 deg. pressure angle, and face 
width of 3/16 in. The material was SAE 
4615 case-hardening Ni-Mo steel, treated 
by carburizing at 900 to 910 deg. C 

a case depth of 0.040 in. and by box 

ing. Gears were drawn at 830 deg. C. and 
quenched in oil, finally tempered two 
hours at 170 deg. C. The result was a 
face hardness of 700 to 750, Vickers 
Pyramid Hardness. 

All tests were run at 2,000 and 1,875 
r.p.m. for the two shafts, with the larger 
gear being the driver. Wide-face gears 
were used for power-return. 

Only the phosphate treatments, 
cated in Table I, appeared sufficiently 
teresting to deserve extensive testing. In 
the scuffing test a medium-viscosity 
doped mineral oil was used, supplied at 70 
deg. C. in a small jet of about 0.4 pint 
per min. at the point of incipient meshing 
Each test was run under light load 
1,450 Ib. per in. until constant temperature 
conditions had been reached, then load 
was applied at 5-min. intervals in incre 
ments of 306 Ib. per in. of face width 
until break-down occurred 

For wear testing, the gears were run at 
2,670 lb. per in. for 100 hr. and then 


Table I—Preparation of Coatings 


Immersion 


Time ' 


Letter Type of Coating min 


Phosphate 

Zn, Fe dihydrogen 10 
Phosphate 

Caustic Soda- YO 
Sulphur 

[0% NaOH 2%S 

| lectrolytic lin 


Colloidal Graphite inodic deposit 


Zn-dihvdrogen 20 43 


Phosphate 


Combination of one gear coated as in (a 


98-100 


Fe, Mn dihydrogen 30 
Phosphate 

Zn dihydrogen 
Phosphate 

Fe, Mn dihydrogen 
Phosphate 

Zn, Fe dihydrogen 
Phosphate 


s Phosphate s are commercial pre parations. 


Temperature, 
deg. C 


Fe. Mn dihydrogen 45 96 


49 Nitrates 


Additional 
Agents 


ly pe of 


Deposit 


99 - deep coarse grain 


shallow tine grain 


thin, porous FeS 


plate 0.00025 in. 
thin, fine grain 


with one untreated. 
absorbent crystalline 
coating as (a 
\ccelerating smooth, thin as (| 
avent 
ACCE le rating 
agent 


Nitrates 
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t the scuffing test. For 100 hr. the and 0.00036 in. for the two gears. giving a deep and usually coarse-grained 
ec ere flood lubricated and the load On this basis, it was concluded that coating, afford the best protection against 
h was about 80 percent of the scuffng — phosphate treatments appeared to be most scuffing. The application of one of these 
oa r untreated gears under minimum effective to inhibit the scuffing of gears. treatments to involute gears, approximately 
lu tion. This test was performed to Among commercial preparations, those con- doubled the scuffing load. This improve 
establish whether the coating could be taining manganese phosphate, that is, those ment was maintained over 100 hr. when 


off and whether it would reduce 
the final scuffing load. 






















Results of direct scuffing test are given Table li—Tests of Coated Gears 
[able IIA, of the run-in test in Table Gears have unmodified involute profiles, up to 0.0003 in. relief at tip and roor 
IIB | of the endurance test in Table III. 
In addition to the tests as reported, photo- À " 
| micrographic and profilometric i ; f D 
3 4 1 Surface Treatment - 
lati were recorded before, during and Scufne Test after 100 ba 
fter the Scuffing Test on N Gears : — — 
e tests. cufiing Test on New Gear Running-in at 2,670 Ib. per in 
| deep phosphate treatment shows 
lowing characteristics: The surface M C Ratio ` Mean Ratio 
1 'an Oat ` ; n : “ i 
p caused by the treatment is of thc Y No. of Ib A à i Treated |No. of| Scuffing Treated 
m y : ette vpe ` ». pé . . 
f 0.00035 in. and coarse grained Tests ad Bun l'ests |Load, lb. perj| — - 
After running for 1 hr. at the run-in load, Untreated in. of face. |Untreated 
is as much as 0.0005 in. on the i — » 
— as i olieibl tie ditia Untreated 12 3.300 1 00 4 2? 820 0 R4 
»tooth g 'gligible o ng 7 7^ » n Š : 
* gear anc neg 181 c on 1€ driving a Deep Phosphate 6.7 0 ? 05 4 "A 10 2 03 
[here is ample evidence of the sur Mn) 
face treatment on the profiles, although b Shallow phosphate 4 4.500 1 3 2 4.950 1.50 
t re a few small areas of metallic (Zn 
ontact which have become highlv f Cool shallow phos. ( 5.310 1 61 2 3,580 1.09 
polished. As surface conditions after 100 (Zn) 
ilmost identical with those found z ae Ss : 5 490 i 64 
first hour, it may be inferred that RIVER. WINTERS & $ at ee ; à 22 
s sl h Deep phosphate j 6,940 2.10 j 6,540 1.98 
| the wear takes place in the early periods N 
(Mn) 
: i [ Shallow phosphate 4 4,960 1.50 i 4,110 1.25 
treated with a shallow phosphate (Zn 
posit do not wear to an extent which j Acceler. deep 4 6,870 2.08 2 6,180 1.87 
recorded by profilometer. Microm phosphate (Mn 
isurements indicate wear of 0.00017 k b) Prolonged 4 5,370 1.69 ) , 890 1.18 





Table lIll—Results of Endurance Tests 


Gears have a relief of 0.001 in 















I oad 


[Treatment Length of Running 


ae Face -— 
rt | Width, Lubricant Specific 
No 
j in Lever Load, Load, ' Million ; 
I pe I li Hours d : Result 
) ». per in. Cycles 
of face 
í l From 40 by steps! 2,000 to 5,890 | 1 hr. at O Ilat Scuffed, no 
of 5 lb. to 125 each load | each load | fatigue failure 
Untreated 
2 From 80 bv steps | 3,830 to 4,750 | 20hr. at | 2.25 at Scuffed, no 
; of 5 Ib. to 100 eachload | eachload | fatigue failure. 
l ndoped 
diu — 
1/4 — From 80 by steps | 3,830 to 4,980 | 20 hr. at | 2.25 at Tooth broke 
* Sco V "- » 
Deep phosphate j E 1! of 5 Ib. to 105 each load | each load | off 
mineral oil : i 
manganese 12 1hr 1.36 at 
at 4,980 4,980 






















Shallow phosphate From 80 by ste ps 3,830 to 4,750 | 20hr. at 2.25 at l'est stopped 
zinc of 5 lb. to 100 each load | each load | without failure 
From 75 by steps | 4,810 to 6,640 | 46 hr. at 5.4at Tooth broke 
of 10 Ib. to 105 each load | each load ott 
5 2 hr. at 0.22 at 
6,640 6,640 
[ treated 
( 105 6.640 7 hr 0.76 [Tooth broke 
off. 
same mine ral oil 
l¢ Ls — I rom 95 bi steps C ,030 to 7,250 4t hr at 5 4 at Looth broke 
- € € Jé essure - - 1 ` 
Jeep phosphate id of 10 Ib. to 115 each load each load off 
additive , + e 
nanganese 34 hr. at 3.76 at 
7.250 7,250 
95 and 105 6,030 and 6,640 | 46 hr. at 5.4 at Tooth broke 
allow phosphate S 6,030 6,030 off 
inc 51 hr. at. | 0. 6l at 


6.640 6.640 
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the gears were run at 80 percent of the 
load required to cause scuffing in the un- 
treated gears. The amount of wear in 100 
hr. was somewhat greater than the build-up, 
but still limited to a few ten thousandths. 
Zinc phosphates gave less protection than 
manganese phosphates. 

While no definite conclusions were ob- 
tained in regard to the fatigue resistance of 
the gears, there was no increase in the 
tendency toward tooth breakage. Tests 
were sufficiently promising to warrant 
recommendation for installation of phos- 
phate-treated gears on an experimental scale 
lure by scuffing appears likely. 


where f 


Fuselage Torsion and Control- 
Surface Flutter 


From "Charts for Fuselage Torsion Versus 
Control-Surface Flutter" by W. T. Thomson, 
presented at meeting of Aviation Division, 


Los Angeles, Calif., June 11-14, 1945, of The 


American Society of Mechanical Engineers. 


Flutter of aircraft control surfaces may be 
avoided by balancing, but the complete bal- 
ancing of control surfaces is costly in 
weight and often unnecessary in avoiding 
flutter. In addition, the study of the 
imount of balance by flutter calculations 
and tedious. To avoid such labor, 
the author presents nine charts fora series 
of flutter-stability curves for evaluating the 
allowable unbalance in the control-surface 
product of inertia for tail flutter as related 
to fuselage torsion 

The charts not only aid in the prelimi- 
nary determination of the required product 
of inertia, but also make possible the study 
of the effect of modifying the design para- 
meters 

Ihe results of the 


is long 


investigation are 
applicable to conventional tail surfaces with 
20 or 33 percent aerodynamic balance, 
ind also lead to several conclusions: 

l. The stability of the contro! 
for this form of flutter is mainly a 
of its product of inertia and 
balance. 


surface 
function 
aerodynamic 


For a given product of inertia, the 
flutter speed will be higher for a control 
face with larger aerodynamic balance. 

3. Large aerodynamic 


balance increases 
+l 


he explosiveness of flutter. 


4. Reducing the 


or the same ae 


control-surface chord 

rodynamic balance increases 

ie flutter speed and its explosiveness. 
The effect of the 
frequency 


í 


finite-control-sur- 
is to decrease the value of 
ibility peaks. 


Triaxiality and 
Cohesive Strength of Steels 


From "The Effect of Triaxiality on the, Tech- 
nical Cohesive Strength of Steels" by 
George Sachs and J. D. Lubahn, presented 
at the meeting of the Cincinnati Section, 


A.S.M.E., October 2-3, 1945, 


NUMEROUS FACTORS are known to favor 
the frequency of brittle fractures in nor. 


mallv ductile metals, such as low tempera- 


A NUMBER OF PLASTICS 


ture, and large section thickness. But the 
only feature that appears to be common 
to all brittle service failures that have been 
observed, including fatigue failures, seems 
to be the presence of a “triaxial tension- 
stress state," This means that at the locus 
of failure, tension in all three directions 
will invariably be found if a brittle fracture 
occurred. In addition, most such failures 
have occurred at a point of stress concen- 
tration, introduced by sharp corners, holes, 
or welded beads. 

Several investigators have shown that 
impact and notching are not necessary con- 
ditions for a brittle fracture, although they 
are factors which favor embrittlement. 

The authors present an analysis of tri 
axiality and an analysis of stress concen- 
tration, then discuss the effect of triaxiality 
on cohesive strength of heat-treated steels 
and the commercial significance of concen- 
tric and eccentric notched bar test results. 
The characteristic strength values supplied 
by the notched-bar tensile tests appear to 
be of considerably greater practical sig. 
nificance than those obtainable by means 
of regular tensile tests. 

Since only heat-treated low-alloy steels 
were investigated, the conclusions drawn 
from the notched tensile tests may not be 
applicable to other materials, such as low- 
carbon or high-alloy steels. 

The investigations on notched tensile- 
test bars furnish an example of a practical 
approach to a complex fundamental prob- 
lem that can be solved only by means of 
correlated and carefully controlled experi- 
mentation covering the effects of all perti- 
nent variables. 


Torch-Welded Plastics 


Foreign Abstract condensed from VDI- 
Zeitschrift, Aug. 22, 1942, p. 523 


, apart from thermo- 
plastic materials, can be welded. In the 
following, the welding of polyvinyl chloride 
is specifically described. 

Polyvinyl chloride begins to flow at 
ibout 392 deg. F.; it is highly viscous and 
quite unlike liquid metals. Nevertheless, a 
weld connection is possible at that tem 
perature which must be maintained accu- 
rately during the welding by means of a 
special “torch.” 

his welding tool for plastics consists of 
a tube narrowed to a point through which 
flow preheated air or gas. The “torch” is 
passed along the points or edge of the 
plastic parts heating them to the critical 
temperature. They are finally joined by 
being pressed together. The material can 
heated by electrical means. Fric 
tion has sometimes been used for generat- 
ing heat by pressing the plastic parts to- 
gether while one of them is spinning in a 
lathe at high speed. 

With a weld rod, weld seams similar 
to those made in steel can be produced. 
Beveled or butt edges are joined in V-seams 
or even X-seams, depending on the thick- 
ness of the sheet. Throat angle is between 
60 and deg. and minimum clearance 
about 0.020 to 0.040 in. If accessible, the 
weld should made from both 


ilso be 


always be 
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sides. The obverse side must be cleaned 
by milling, scraping, abrading, or other 
means, before welding. 

The weld material in the welding rods 
is the same as that in the base but softeners 
are frequently added. These rods are 0.06 
to 0.16 in. dia., their size being determined 
by the design, and shape of the weld 
seam and by its accessibility. 

The method of application resembles 
that used in gas-welding metals. In oper 
ation, welding "torch" and rod are guided 
in the usual manner and the connection js 
established not in the liquid, but in the 
plastic condition. Rod and base material 
thus merge at the areas of contact. Welds 
are most successfully made horizontally, 
and round welds are produced while the 
work is turned. Welding on the vertical 
or even overhead welding is entirely pos 
sible after the operator has become accus. 
tomed to welding plastics. Welds of 90 


percent strength have been obtained; 60 
percent is the usual figure, 


Perforated Shear Webs 


From "Theoretical Analysis of Perforated 
Shear Webs" by C. Wang, presented at 
the meeting of the Cincinnati Section 


A.S.M.E., October 2-3, 1945. 


FLAT RECTANGULAR PLATES under the ac 
tion of pure uniform shearing stress along 
their edges are common structural mem 
bers. These shear webs, for purposes of 
weight saving or access, may be made with 
one or more circular holes in the middle 
of the plates. Shear webs with plain or 
reinforced circular holes in them are called 
perforated shear webs. 

The determination of the stress compo 
nents at any point of a perforated shear 
web presents itself as a problem of theo 
retical analysis. This paper deals with the 
stress analysis of an infinitely long plate o! 
finite width with a plain circular hole, and 
of a finite rectangular plate with a circular 


hole either plain or reinforced in different 
ways. Numerical results are obtained for 
both types of plates, 

The theoretical results derived must 
await experimental data for justification 
although the results do give some indi 
cation of the effects of such variables as 
hole diameter, amount and ways of rein 
forcement. The chief uncertain factors are 

1) the abrupt change of thickness at the 
outer radius of the ring where in the theo 
retical analvsis the stresses are assumed t 
be uniformly transmitted from the thin 
plate to the thick ring, and (2) the non 
uniform transmission of iu through the 
riveted or welded connection, while in thé 
analysis the whole piece is considered to be 
monolithic. 

In aeronautical structures, the uncer 
tainty is even greater in applying the 
theoretical results to flanged holes used for 
lightening the web. With the flange turned 
in one way at an angle, the action of the 
eccentric rim is unknown. When expen 
mental data become available, the theoret 

cal results may help the interpretation 
regard to such variables as the hole diameter 
—panel length ratio, and the flange sıze. 
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NEW BOOKS 


Air Compressors 


EvcexE W., F. FurLER. 450 pages, 5] x 
$1 in., green clothboard covers. Published 
by McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York 18, N. Y. Price 
$4.50. 

\lthough this book is written especially 
for operating engineers and mechanical en- 
gineering students, it will nevertheless be 
of value to engineering designers who are 
interested in constructional details of 
mechanical equipment. 

All types and designs of air compressors 
are covered in detail including the axial 
compressor used in gas turbines. Their 
working parts are described and their oper- 
ations explained. Installation and mainte- 
nance information is presented fully, with 
emphasis on the practical rather than the 
theoretical considerations. 

Ihe main topics discussed are recipro- 
cating compressors, selecting a drive, acces- 
sories, load control, lubrication, installation, 
oper ition, maintenance, rotar compressors, 
centrifugal compressors, axial-flow com- 
pressors, aligning rotating machines, hy- 
draulic compression of air, and theory of 
compressing alr. 


Aircraft Production Design 


James E. Tuompson. 238 pages. 7 x 8 
in. paper covers. Published by Aviation 
Press, 1590 El Camino Real, San Carlos, 
Calif. Price $5. 
he design of all forms of aircraft parts 
treated from the point of view of the 
machine tools and the processes used to 


nufacture them. Repair as a factor in 
sign, materials for airframe construction 
lesigning for machineability are chap- 
topics of unusual interest. Other 
chapters treat the principles, capacities, 
imitations and relative economy of the 
methods of fabricating parts and of joining 
iem. in aircraft. construction. The aim 
iroughout is to give the areonautical 
lraftsman and designer a better understand- 
t the tools and processes of manufac- 

o that their designs will embody 
tacturing practicability and economy. 


The Machinists’ 
And Draftsmen's Handbook 


Y. M. WAGENER AND H. R. ArTHUR. 662 
| 54 x 7} in., brown leatherette covers, 
shed by D. Van Nostrand Co., Inc., 


Fourth Ave., New York, N. Y. Price 


eference book for machinists and 
nen that contains basic information 
l in many of their routine assign- 
volume includes conversion tables; 
m elementary mathematics; tables of 
cubes, roots and reciprocals; prop 
f parts of the circle, areas and 


) . 
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volumes of geometric figures; geometrical 
constructions; weights and measures; and 
triangulation. 

Data is presented dealing with drills, 
threads, spur gearing, milling tables, tapers, 
speeds and feeds of cutting tools, dies and 
presses. The section on metals contains 
specifications and recommended heat- 
treaments for many steels. 

The elements of strength of materials 
and mechanics are reviewed with many 
references to simple machine and structural 
elements. 

The theory and operational procedure 
used in calculating values by means of 
logarithms are explained and supplemented 
with tables. 


Elementary Statistics 
And Applications 


J. G. SMITH AND À. Duncan. 720 
pages, 54 x 84 in., red clothboard covers. 
Published by McGraw-Hill Book Co., Inc., 
330 West 42nd St., New York 18, N. Y. 


Price $4. 
“Sampling 


A companion book entitled g 
Statistics and Applications” and the present 
volume together constitute a set on the 
subject of fundamentals of the theory of 
statistics. i 

“Elementary Statistics and Applications” 
is designed for a test book in a beginners 
course. Principles of gathering and present- 
ing statistics, frequency-distribution an 
alysis, probability theory and the normal 
Curve, correlation, time-series analysis, and 
forecasting are included. Elementary 
sampling procedure, only so far as it is 
founded upon the assumption of normal 
sampling distributions, is also included. 

The main divisions of the book are: An- 
alysis of frequency distributions, the normal 
frequency curve, study of bivariates and 
multivariates, study of dynamic variability 
ind forecasting. 


Ihe appendix consists of 16 pages of 
mathematical tables of quantities frequently 
used in computations that employ formulas 
issociated with the various operations of 
statistical analysis. 


American Machinists' Handbook 


FreD H. CoLvin AND FRANK A. STANLEY. 
Sth Edition, 1,546 pages, 44 x 7 in, 
maroon flexible covers. Published by 
McGraw-Hill Book Co.; 330 W. 42nd 
St., New York 18, N. Y. Price $5.00. 


In bringing this book up to date, several 
of the older tables have been deleted and 
38 pages of new material added. Much of 
the addition deals with the new standards 
of truncated Whitworth screw threads, 
brought out during the war as an aid in 
securing interchangeability between threads 
made with the regular round top and bot- 
tom of the Whitworth, and with a modi- 
fied screw thread having a flat or truncated 
top and bottom. This includes gages for 
the modified screw thread and drill tables 
for tapping for this modified thread. Some 
of the tables for American Standard threads 
have been modified. Extensive changes 
have been made in the section on milling 
practice. The latest research data from the 
leading makers of milling machines and 
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cutters, as well as the results of the prac- 
tical use of negative-rake carbide tools for 
milling and turning are included. Much of 
the former data on speeds and feeds used 
in the machining of various materials, the 
lubricants and cutting compounds used, 
the allowable threading speeds, and the in- 
structions on the proper use of various tools 
have been rewritten and revised. 


Machine Tool Guide 


R. W. Boyp, JR.; AND 

760 pages, 8ł x 11 in., 

Published by American 

2 Society, Drexel Ave. and 58th 
, Chicago 37 . Ill. Price $7.50 

Shen important machine tool manu- 
facturers have cooperated in the preparation 
of the factual material contained in this 
volume. 

The information presented in the guide 
includes drawings, dimensions, specifica- 
tions and data on machine tools and ma- 
chines such as automatics, boring machines, 
broaching machines, contour machines, 
drilling machines, duplicators, gear cutters, 
grinders, hobbing machines, lathes, milling 
machines, planers, presses, shapers, slotters 
and tapping machines. 

The material assembled in the guide is 
more or less available in the individual 
service manuals and catalogs supplied by 
companies who make machine tools. But 
this volume presents it in a form that can 
be conveniently used by tool designers, 
mechanical engineers and others who refer 
to this kind of data. 


Tr. C. PLuMRIDGE; 
J. McKinney, Jr. 
stiff board binder. 


Electromagnetic Engineering 
Vol. I. Fundamentals 


RoNorp W. P. Kiwc. 580 pages, 54 x 84 
in., blue clothboard covers. Published by 
McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York 18, N. Y. Price $6. 


An addition to the books comprising the 
Radio Communication Series, the present 
volume is designed to provide the physical 
and mathematical background prerequisite 
to the systematic study of such fields 
antennas and wave propag ation, transmis- 
sion circuits including wave guides, and 
transit-time electronics with application to 
microwave generators, which will be the 
subjects of later volumes. 

Volume I begins with first principles as 
an approach to electromagnetic theory. The 
author presupposes that the reader or stu- 
dent has a working knowledge of calculus 
and of complex algebra, and some familiar- 
ity with elementary differential equations. 

The scope of the book can be approxi- 
mately judged by a listing of chapter head- 
ings that include: M: them: atical description 
of matter, mathematical description of 
space and of simple media, transformations 
of field and force equations, electromag- 
netic waves in unbounded regions, skin 
effect and internal impedance, electric cir- 
suits, and historical and critical retrospect. 

The appendices are devoted to a discus- 
sion of differential operators, vector 
formulas and identities, dimensions and 
units. They also include tables of two 
special functions, Bessel functions, and 
material constants. 
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Fig. | --Photomacrographs of spot welds in lead and lead alloy sheet. 


strength of Spot Welds 
In Lead, Lead Alloys and Terne Plate 


J. HEUSCHKEL 


Research Engineer, Westinghouse Electric Corporation 


Optimum spot velding conditions and the properties of welds obtainable between 
various thicknesses of lead and lead alloys are given in this article, which describes 
a number of experiments and tests leading to the establishment of definite produc- 
tion standards for spot welding of these metals to themselves and to terne plate. 


THE REALIZATION t cad and lead alloy sheets fr rapidly, without dissipating it quickly 
| i base of el tl 


over and protect he surrounding sheet. 


Their low me 
terne plate point and low compressive strength n 


inalvsis, thick sitate tl 


lable I are given the itate ti 


ie use of low heat inputs and 


ind tensile prope trode pressures to reduce indentation 


l nvestigated 


rties of the mate 
minimiuim 


i High ductility is one of the outstan 
Spot Welding of Lead and Lead ...°, nd dad the 
All haracteristics of lead in both the 
oys and cast conditions. Spot welds in 
mercially pure lead are ductile, but v 


thermal con [he stronger lead-antimony alloys, w 
develop weld heat ire 


i ons dad di boa 
non-ferrous metals combine high 
| resistance with low 
ymponents ind therefore 


relatively brittle in the cast condit 
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Tab'e I—Spot Welding of Lead, Lead Alloys and Terne Piate, Properties of the Metals 


Chemical Analysis, 
Thickness . percent 
ness, Mate — 
in laterial — Ultimate, 
: Sn " Ib. per sq. in. 


Tensile Values 


Elong. in 2 in., 
percent 


Pb 0.30 2.540 44 0 
Pb-Sb-Sn 11.48 ; ,180 40 0 
Pb 0.00 390 42.0 
Pb-Sb 35 


Table Il—Spot Welding of Lead 


rial 
No 
kness, in 


Ultimate angle, deg. 
Maximum torque, tn.-lb. 
Weld diameter, in 

Type of failure 


Ratio: 


st Tests 


Ultimate strength, lb.. 
Calc. shear stress, lb 
Weld diameter, in. 
Ratio Weld dia 
[ype of failure 
Ratio: Cak 


Maximum Load 
Maximum Stress 


Weld dia 
Ratio: Weld dia. 
[ype of failure 


Ratio: 


per sq. in 
Sheet thickn 


shear Stress 


Pullout strength / Shear strength 


0.53 


Not Made 


Pb-Sb-5n 


> 
Button 


Weld dia./Sheet thickn 70 


99 
2.020 
U 


Tensile 


D 


Sheet thickn 


Double Button 
0.48 


30 480 l 


Button 


.250 35 9 


,770 30.0 


417,200 30 
16,700 9 
414,900 5 
31,000 4 


and Lead Alloys—Test Results 


Pb 


&19 

,170 
0.50 
2.0 

Sheat 
0 72 


$10 770 
. NMU 
0 2 0.3 0.52 


^? Q ? Q 21 


Button zutton 


Q2 0 70 0.94 


— — — — — — — — — — — — — — — — — — — — — — — — —— — — — 


ned better weld strength values with 
ductility 


$ 


the expenments, spec mens Of 


lard dimensions were wiped clean, 
velded and tested in triplicate to de 
and direct 


ne tension. shear, twist 


n values 


+ 


One macro section was pre 
or each welding condition 
' 


tandard 50 kva. 1,000-lb. press-type, 


le ax welder with a 20-in 
was used in the tests in 
i Westinghouse 


yhase-shifting 


spot 


ombination 


synchronous timer 


heat control and a 60 


maximum time range. Preliminary 


vere made under a varietv of condi 


t 


timc, current and pressure, 


| 
Oled copper-alloy flat or 


using 
truncated 
tips. Mechanical tests 


out oniv on 


i aped werc 


welds made under 


n conditions 


faced, steeply-tapered tips caused 
indentation, in many welds, par 


! 


vhere expulsion of the metal takes 
such tips may produce indentations 
the sheet, as shown in 

iround the weld 
Relatively flat tips 


ind a body 


most pierce 


nce lead in and 
t no strength 
diameter 
l-diameter 
be satisfactorv. This is the 


in. flat end 


than twice the wel 
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9-in. radius 
dome tip. Limited amounts of expulsion 


approximate equivalent of a 


with this tip-shape did not result in exces 
The current densi 
ties and pressures used do not result in tip 
sticking or pickup of metal and good tip 
anticipated. 

On unequal sheet thicknesses and with 
current densities greater than 185,000 amp 
surface melting of the thicker 
sheet occurs, but probably not to a damag 


sive indentation. low 


life is 


per sq. in., 
ing extent. The use of pure copper clec 


trodes should be found beneficial in re 


ducing surface melting to a minimum 


Optimum pressures usually range between 
+1 and 46 percent of the ultimate tensile 
reached 
If thes 


metal tends to 


1 11 
trength for the allov sheets and 


lead sheet 


100 percent for the 
pressures arc 


flow plastically, the current concentrates 


1 
i 
exceeded the 


round the outer periphery of the weld 


in the weld cen 


nr 


ind no fusion takes plac 
ter. If the pressul 


1 
melting results 


surfa 


7 
C IS tOO IOW., 


I he best welding time for the production 
ra good weld was found to be in excess of 
cvcles for 

lig 


we lded 


gages 


heavier than 0.15 in 
ht sheets were 


that 
satisfactorily. by this process with 


} e 
below gage 


short-time current 


Secondary voltages between 4.0 and 6.5 
volts 
current 


were used and slight variations in 


over a narrow range were found 
either to reduce the weld size considerably 
or to ause 


excessive expulsion of the 


molten metal. Fig. 1 shows cross-sections 
of the welds obtained 

I'wist tests made to determine the duc 
tility 
vielded the results given in ‘Table II 
data the fundamental difference be 


tween the strength and ductility of the 


ind torsional strength of the weld 
l hese 
show 
welds of lead and of lead alloys. The angle 
of twist for the lead alloys appears to be 
independent of sheet thickness, but the 


strength in torsion is related directly to 


weld 


str ngth. 


size, sheet thickness and sheet 
In the Pb-Sb-Sn sheet, the but 
that th 


superior to those that 


$ 


m-type failure does not indicate 


weld is in any 


failed in the weld ingot. 


Way 


l'ension-shear tests were performed on 
welds made between sheets of equal thick 
ness to provide specific information on the 
trength of welds in these low-strength ma 
terials, see Table II. In the thin Pb-Sb.Sn 
sheets, the failures occurred at 
because of the 
large weld diameter and not neces 


unit 


rela 


a low 
stress, at least partl 


tivel 


ise of the brittleness of the ma 


873 
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j 
2 


because of instability of thin lead sheets 


Not obtained, 


Button f 


B itton 


Shear 
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Shear failures occurred in 


urred in Pb and Pb-alloy sheets around the weld. 


the welds on the plane of the contact surfaces. 
Ratio of weld dia. to thickness of lead-alloy sheet. 


ailures occ 
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terial. The shear stresses are otherw 
relatively high as compared with the ten- 
sile strength of the unwelded sheets. 

Direct tension tests provide an index 
weld strength and ductility when the weld 
are loaded normal to the sheet surfaci 
The unit stresses given are based on t 
weld areas with the diameter exposed 
the point of failure. 

If the thickness t of a single sheet 
given in inches, the following formulas 
will closely approximate the optimum weld- 
ing conditions of Table IV and Figs. 2, 3, 
aud 4. 

l. Welding pressure, 1b., 

= 12,000 t + 50 

2. Welding time, cycles, 

37 t + 420 
Welding current, secondary amp 
- 80,000 t? + 5,500 

Spot welds, as used in the tests were 
prepared under the conditions defined by 
these formulas. 


Spot Welding Lead and Lead Alloys 


to Terne Plate 


In the production of X-ray and chemical 
equipment, the facing of steel-plate with 
lead or lead alloy sheets is frequently 
necessary. While these metals cannot be 


Table IV — Recommended Pressures, 
Times, and Currents for Spot Welding 
Two Sheets of Lead and Lead Alloys 


Secondary 
Current, 
amp 


Sheet 
Thickness, Pressure 
in. lb. 


Time, 
cycles 
0.010 
0.020 
0.030 
0.040 


, 500 
, 500 
.550 


. 600 


St 


Ja a un un 


“JC 
JU Um Uca 


0.050 85 
0.060 100 
0.070 110 
0.080 130 


,700 
5,800 
. 900 
6,100 


0.090 155 6.300 
0.100 180 6,400 
0.125 250 6.900 
0.150 330 7 500 


0.175 425 
0.200 530 
0.225 640 


0.250 750 


8.100 
8,800 
9 600 
10,400 


The use of these conditions on the ma- 
terials tested resulted in the formation ot 
spot welds having the properties shown ın 


Table 2. 


a M — 


spot-welded directly to uncoated steel, it 


is possible to produce welds between terne 
plate and lead with ordinary equipment, 
applying accurate control of pressure, time 
and current. 

The experimental procedure followed 
that developed for the spot welding of 
lead and lead alloys. Apparatus modifica 
tions include the use of flat £-in diamcter 
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Fig. 2—Relation between sheet thickness and pressure for 


spot welding lead and lead alloys. 
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Fig. 3—Relationship between sheet thickness and time for 


spot welding lead and lead alloys. 
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low-melt 


ie terne plate side joint 
} 


velds form between the 


lead or lead allov and the lead 


ting of the terne plate Fhe steel 


t take part in the formation of the 


xcept as of the weld 


| 
nt and 


1 transmitter 


pressure. Hence, heavily 
terne plate appears best suited fo: 
mation of the weld and difficulties 

anticipated on thinly clad sheets. 


the thickness and composition of 
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Fig. 4—Relationship between sheet thickness and welding 
current for spot welding lead and lead alloys. 
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Fig. 5—Relation between welding pressures and thickness 


of terne plate and thicknesses of lead and lead alloys. 
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slight black oxide film f 


remains In a 
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under the low pressures and current densi- 
ties used. 

With the stiffness of the terne plate 
varying as the square of its thickness and 
the lead offering little resistance to de 
flection, unit pressure is a function of the 
terne plate thickness. Pressures as 
in Fig. 5 are probably near the maximum; 


diss 
piace 


given 
plastic flow will take in the lead if 
they are boosted beyond these specifications 
ind the exterior surfaces of the lead will 
melt if pressures are inadequate. Generally, 
therefore, pressure varies with the thickness 
of the terne, and is independent of the 
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composition or thickness of the lead or 
the different lead alloys. 

Welding times both longer and shorter 
than those indicated could probablv be 
Ihe optimum time varies both with 
the thickness of the lead and of the terne 
plate. 


and alloy sheet, as shown in Fig. 6, heat 
inputs were near the maximum. Exces 
sively high heats result in expulsion of 
molten lead from the weld ingot and con 
sequently in porosity. However, insuf 
ficient head will produce a weld with poo: 


strength for the surrounding sheet, the 
weld itself not being stressed to the break. 
ing point. Smaller weld sizes produce 
the highest ratio between the shear and the 
tensile strength values. 

As the ceilings of lead chambers may 


usc d. 


For all sheet thickness combinations in 
vestigated, voltage could be 
drawn from the same transformer tap, and 
current was adjusted by 


secondary 


heat 
Thickness of terne plate deter 
mines the secondary current, but the thick 


means of 
control 


ness of the lead coating on the terne effects 
onlv slight changes 

For between 0.064--in. 
terne plate and various thicknesses of lead 


weld sections 


Fig. 6 — Photomacrographs of spot 
welds between*0.064 in. terne plate 
and lead or lead alloys. 


physical properties. 

The low shear strengths shown in Table 
III are not indicative of the brittleness of 
the weld. Relative to the strength of the 
lead, unit strength of the weld is good. 
he ratio of calculated shear stress to ulti 
mate tensile stress of the unwelded sheet, 
was also lowest when a button was pulled 
from the lead or lead alloy sheets. This 
condition indicates that the weld is of suf 
ficient size for the development of full 


held in position by spot-welds, which 
loaded in direct tension, these tests . 
special importance. In this test, but 
were pulled from lead sheets only i 
0.014, 0.033 and 0.069 in. thickness 
high tensile-to-shear ratio was obtain: 
the 0.069-in. thickness of commer 
pure lead, with smaller ratios being 
tained for the lead alloys. 

In Table V values are given for 
welding various gages. 


Table Y—Recommended Conditions for Spot Welding 
Lead Alloys to Terne Plate 


F lectrode 
Plat | Tip Size 

ate | ` 
n Terne 
Thickness, * rn 
Plate Side, 


in Ib 
in. 


Terne 


PRODUCI 


Total 
Welding 


Pre ssure, 


Lead or 


| ead Alloy 


Welding Current, 


Secondary 


amp 


Vhick- 


ness, 


Welding 
Time, | Lea 
In. cycles 


025 
050 
10 
15 
20 


25 


025 
050 
10 
15 
20 
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Powder Metal Machine Parts 
Design Characteristics and Data 


A. J. LANGHAMMER 


President, Chrysler Corporation, Amplex Division 


Characteristics of powder metals used in machine parts are described. Design 
considerations such as die shape, wall thickness, tolerances and control of 


hardness or porosity are discussed. Specific applications are described. 


POWDERED METAL opens to the 
design engineer a method of fabricating 
ts of intricate shape which have high 

cal strength or self-lubrication 

s, or both. Hardness and porosity 
ontrolled as required for design. 

luty bronze powdered metal bear- 

' been used by design engineers for 

two decades. These were followed 

vy and extreme duty powdered metal 
However, machine parts replacing 
forgings, stampings, and die cast 
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ings are relatively new design applications. 
The present range of size of powdered 
metal parts, manufactured.by Chrysler, is 
from small self-lubricated rivets, 10,000 to 
a pound, to a large bearing weighing 228 
pounds. Size, too, is limited only by un- 
favorable economics. 

Metal powders used for machine parts 
include copper, tin, iron and alloys of 
these materials. Machine parts are pro- 
duced by Chrysler in six principal alloys: 
bronze, special bronzes, brass, iron, iron- 
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copper alloys, and steel. All of these types 
may or may not possess self-lubricating 
properties. Bronze, iron and iron-copper 
alloys are produced, depending on the 
requirements of the applications. 

Type of duty and the stress placed on 
the powdered metal part determine the 
material and processing that must be used. 
Hardness can be maintained as specified, 
and units with hardness values of 60-62 
Rockwell are being produced. 

In specifying the hardness of a powdered 
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Note :- 
Ratio of die fill 
to briguette is 
roughly 3 tol 


Fig. |—Briquetting die showing arrangement 
of parts to form a plain cylindrical bearing. 


Machine this 
counfterbore 
^ 


Formed by core rod 
A 


from sheet material. 


Fig. 2—Typical powder metal filters are cylindrical, flat, or formed 


Machined 
counterbore, 
4 


Splines -- ^ 
D 


Fig. 3—Powder metal parts require machining. (A) When deep counterbore is required. (B) Hole at right angles to 


core rod. (C) External grooves. (D) Counter bore 


metal part a designer should consider that 
a hardness reading of a Brinell or Rockwell 
machine gives only an apparent hardness. 
The actual hardness of any powdered metal 
part is the grain hardness while the ma- 
chine-recorded hardness is affected by 
porosity. Thus the designer should specify 
the apparent hardness for inspection pur- 
poses. The oil content adds to the per- 
formance of a unit under load and a 
suitable porosity is necessary on bearing 
surfaces. 

Die shape is a limiting factor in the 
design of any powdered metal part. A 
typical die is shown in Fig. 1. However, 
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many parts are ideal for powder metallurgy 
when subsequent machining operations can 
be readily performed. These include drill- 
ing, threading and undercutting. Splines 
and gear teeth parallel to the vertical axis, 
hexagonal and other non-circular forms as 
a countersink, reliefs and bosses requiring 
machining by slotting or profiling are also 
readily produced. 

The core rod of all powdered métal dies, 
Fig. l, is located in the bore or cavity. 
Thus counterbores in the lower part of the 
die cavity can be formed during the bri- 
quetting operation as shown in Fig. 3(A), 
while those in the top of the die, if of con- 


removes splines formed throug 


full length of par. 


siderable depth, require a machining oper- 
ation. All external grooves at right angles, 
Fig 3(C), will require machining. 

A radius of 1/32 in. is preferred at the 
junction of any meeting surfaces and at all 
corners on small and medium size parts. 
This is increased as units become larget. 
Wall thickness should be 3/64 in. mini 
mum with 1/16 inch preferred. Some parts 
are being made with a 1/32 in. wall thick 
ness but they are fragile and cause a high 
percentage of scrap. 

Chamfers are necessary on all external 
corners, as shown in Fig. 4. This is usually 
a 1/64 in. by 45 deg. chamfer but is i 
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creased on larger units. Chamfers can be 
placed'on any bore or hole to assist in 
later assembly operations... - 

Powdered metal parts can be used for 
sears in applications requiring normal 
loads such as those of an oil pump for 
an automobile or tractor engine. Gears 
with fine pitch, are frequently produced 
in blank form. The principal advantage 
of making fine pitch gears in powdered 
metal is that in many applications the oil 
contained in the powdered metal is neces- 
sary for lubrication since no other means 
of lubrication can be included in the 
design. Engineering bottlenecks in cer- 
tain delicate war instruments were over- 
come by the use of powder metal gears. 

Tolerances for machine parts can be 
held to close limits. Sizing, after sinter- 
ing, allows for the maintenance of close 
dimensional controls. A typical small 
part, consisting of two pieces, is shown in 
Fig. 5 to indicate the tolerances which 
are held without any machining operations. 

Control of porosity has led to the 
development of filter elements made from 
powdered metals and furnished in many 
different types, shown in Table I. These 
filters can be of a variety of shapes includ- 
ing cylindrical, flat plates, or other shapes 
formed from a sheet material. Filters 


Table | — Characteristics of Powder 
Metal Bronze Filters 


Size of particle 
Filtered out-in. 


Equivalent 
Type screen mesh 


Coarse 65-115 Above0.002 to 0.005 
Medium 115-200 Above 0.001 to 0.002 
Fine 200-400 Above 0.0005 to 0.001 


made from powdered metal are used for 
gasoline, oil, steam, gas, and as flame 
arrestors and breathers. 

Filters are made generally from bronze 
powder, although other materials can be 
used. The cylindrical type range in size 
from 1/4 in. diameter up to nearly a foot. 
Sheet material can be made to a minimum 
thickness of 1/32 in., and Chrysler has 
produced some sheets 18 in. wide by 48 
in. long. Cylinder type filters can be 
designed with metal inserts or other 
anchoring devices. The ductility of the 
| materia is such that it can be 
tormed into many different shapes. 

Powdered metal parts have found wide 
use as rotary mechanical seals since the 
selflubrication prolongs the life of the 

vhen compared to other materials 
tals, which require external lubri- 
Powdered metal rotary seals are 
us to the material to be sealed 
e density can be controlled. No 
esign is required to use powdered 
tary seals since they follow the 
neral practice in designing a solid 
eal for the same application. 
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Clutch plates made of powdered metal 
are successful in many applications. 
Plates are made entirely of powdered metal 
or a powdered metal facing on steel plates 
or steel core plates. The friction char- 
acteristics of this material can be varied 
over a wide range. 

New applications are being found for 
mechanical parts made from powdered 
metals. Some of these applications are 


gaskets, shear pins, magnetic chuck 
blocks, cams, thrust washers and many 
others. Any designer wishing to use pow- 
dered metal mechanical parts can follow 
the basic rules but should consult with 
the manufacturer of the powdered metal 
parts. Progress is rapid and frequently 
“community engineering” by the designer 
and powder metal engineer, makes for 
better designs. 
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Fig. 4—Chamfers of 1/64 in. by 45 deg. are necessary 
on all external corners of all powder metal parts. 
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Fig. 5—Small mating powder metal parts requiring no machining operations. 
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Flexible Hose Assemblies 
For Industrial Use 


Laboratory Director, The Weatherhead Company 


R. W. PHILLIPS 


Three classes of end fittings, including recent designs, are described; the coupling problems 


of hose are discussed; curves and conclusions derived from tests of hose assemblies are given. 


This presentation is a sequel to the article on flexible lightweight hose published in November. 


THREE CLASSIFICATIONS into which 

end fittings can be grouped are: (1) 

Clamps and nipples; (2) swaged ends; and 
3) re-usable end fittings. 


Cramps. The clamp consists of a thin 
metal band and some device for increasing 
the tension of the band, usually a screw, 
Fig. 1. Clamps are used either with a hose 
nipple, which is a straight metal tube on 
which there is a bead, or with beaded 
aluminum tubing. The clamp and nippk 
type is the simplest hose fitting and de 
pends on compression of the hose tube 
against the nipple for sealing. The dis 
advantage is that the clamp and nipple 
squeeze the hose only in the radial direc- 
tion. The hose tends to extrude axiallv 
from beneath the clamp, causing leaks to 
develop when the hose has been allowed to 
stand for some time. 

The simplicity of the clamp, despite its 
disadvantages, accounts for its wide use in 
industry for many purposes. Clamps are 
generally used to connect low-pressure lines 
operating at less than 50 lb. per sq. in., 
although they have been used with moder 
ate success on medium pressure lines of 
flame resistant hose, fuel or coolant hose 
and bullet sealing hose 

Ihe use of clamps with bullet sealing 


hose presents a greater problem than the 


use of clamps with other types of hose 
since the thickness of the tube is greater 
and therefore has more of a tendency to 
soften when exposed to gasoline. At- 
tempts have been made to use serrated hose 
nipples to trap the rubber, but this has 
not been satisfactory. 


SWAGED ENDS are applied to hose by two 
methods. One method; called “crimping,” 
was developed by the Weatherhead Com- 
pany. The fitting before crimping has 
diametric clearances such that the hose can 


be inserted easily into it. With the hose 
in place the outside diameter of the fitting 
is diminished by means of a press until the 
fitting is attached firmly to the hose. Fig, 
2(A) illustrates a swaged end on a medium 
pressure hose; Fig. 2(B) is a crimped end 
on a medium-pressure hose. 

The second method of applying swaged 
ends uses a hydraulic press to force the 
hose end fitting and the hose through a 
tapered die to compress the fitting against 
the hose, Fig. 3(A) and (B). In effect 
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. |—A clamp type of end fitting. 
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Fig. 2—Crimped hose ends (A) Swag- 
ed medium pressure, (B) crimped me- 
dium pressure. 


the fitting is pressed on. If the hose mate 
rial is soft, bulging over the insert is hard 
to control. Bulging does not occur with 
crimping; any size of hose can be used and 
the crimp can be at any distance back ot 
the open end of the fitting. The length 
of the swage is ordinarily longer than the 
length of crimp. 


RE-USABLE END FITTINGS. Until 1940, with 
the exception of one low-pressure end that 
had only limited use on low-pressure hose 


ENGINEERING DECEMBER, +5 





x 
peo e SEAN t 
tid GS S nx zx 


* 


* 


Fig. 4—Re-usable end fittings. (A) Socket type, (Bj collet type. 


Fig. 5—A new type of low-pressure end fitting. 


nd fittings were of the factory-attached 
variety, either swaged or crimped. The 
ueed for servicing medium and medium 
high pressure hose in the field forced the 
lopment of a re-usable end fitting so 
iantities in stock could be cut to a 
num. With a re-usable end fitting it 
essary only to stock hose of various 
ind enough end fittings to replace 
e which are damaged in disassembly or 
Sinçe there are only seven com 
es in the medium pressure group 
t many more than that in any of the 
ups, the number of items to be 

l in stock is greatly reduced. 
hose end consists of a socket and a 
insert with a nut, Fig. 4(A). 


Propt 


lhe hose is compressed by screwing it into 
the socket, which has a left-hand thread. A 
mandrel is pushed through the insert and 
nut into the hose. The insert has an inside 
diameter approximately equal to the inside 
diameter of the hose so that the outside 
diameter of the insert expands the hose 
against the socket as the insert is screwed 
into the socket. Sealing is achieved by the 
pressure created by the expansion of the 
hose against the socket. These end fittings 
can be used again so long as proper care is 
taken not to damage them during dis- 
assembly and reassembly. 

Another development, the collet end 
fitting, Fig. 4(B), consists of a collet having 
six slots, a collet nut that is tapered to fit 


r ENGINEERING — DECEMBER, 1945 


the fingers of the collet, and a threaded 
insert with a swivel nut. To assemble, the 
collet nut is put on the hose, the hose is 
screwed into the collet over the insert 
until it reaches the end of the slots in the 
collet, and finally the tapered nut is run up 
the fingers of the collet. 

This end has two advantages over any 
of the other end fittings: 


1. It can be assembled without any 
special tools and without damaging the 
hose. 


2. Should leakage occur because of flow 
of the hose material, the end fitting can 
be tightened by running the nut farther up 
the collet fingers. When these end fittings 
are put on in the factory, about three 
turns’ travel are left. Rarely is more than 
one-quarter of a turn required to seal any 
leakage that may exist. It follows that re- 
sealing is possible whenever necessary 
throughout the life of the hose. The collet 
end fitting is manufactured for use with 
three types of hose, including high pres- 
sure hose. 


Quite recently a low-pressure end fitting 
was approved not only for low-pressure hose 
but also for flame resistant hose. It con- 
sists of a swivel nut, an insert having a 
bump near one end, and a tapered nut 
that slides freely on the insert, Fig. 5. 
The hose is forced over the bump on the 
insert and as far into the tapered nut as 
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Fig. 6—Hose aging tests, showing wide variations after initial crimp and the 


improvement obtained by re-crimping. 


possible. While the hose is held the aut is 
turned until it will no longer advance, then 
the hose is pulled toward the bump and 
the assembly is ready for operation 

This end fitting has an advantag. over 
most other types of end fittings in*tbat as 
pressure is applied there is a tendengy for 
the insert to move out of the hose aod in 
so doing it forces the hose against the 
bump, increasing the sealing pressure. 
When the pressure is released, the elasticity 
of the material in the tube and cover of 
the hose tends to force the insert back into 
the hose. The pressure on the tube inate- 
rial is decreased. The relief of compression 
of the hose material when not under pres- 
sure reduces the tendency of the tub« and 
cover to cold flow. 

The low-pressure end fitting at present 
seems to be limited to types of hose that 
can be sufficiently expanded to enable the 
hose to be forced over the bump on the 
insert. It has been used successfully on 
bullet sealing hose, flame resistant hose, 
low-pressure hose, and medium piessure 
hose with a rubber cover. 


Coupling Problems 


The coupling of hose has many prob- 
lems. Variations in sizes of hose, heat and 
cold, the type of clamp or fitting, the de- 
gree of squeeze, surface roughness of the 
nipple or insert, homogeneity and thick- 
ness of the hose tube, the thickness of the 
cover and the relative resistance of the 
braid to squeezing affect the bel:avior of 
hose assemblies. Some of these : factors 
have more influence than others: more 
data have been accumulated on some than 
on others. Whether hose assen:biies are 
satisfactory or unsatisfactory is determined 
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largely from the frequency with which 
leaks develop under tests and service. 

Dimensional variations in diameter in a 
given size of hose, which may be as much 
as 1/10 in., are the most bothersome. 
Variations of this magnitude do not admit 
handling large lots in production in a 
routine manner. Hose must be selected for 
size and each lot handled separately or 
leakage results. 

Since rubber is a plastic material, when 
subjected to pressure by the coupling it 
tends to flow out from under the fitting, 
causing leakage. Repeated attempts have 
been made to find some method for holding 


the tube material under the fitting. In 
almost every design, the tube material is 
trapped by means of serrations, ridges, 
grooves, or some other such device, the 
idea being to create points of high pres. 
sure and trap the rubber between these 
points. 

In one experiment, which was con- 
ducted on high-pressure hose, a 1/8 in. 
LD,. double wire-braided hose was sealed 
at 12,000 Ib. per sq. in. for almost one year 
with a 3/16 in. crimp. This was done by 
crimping between two ridges approximately 
0.015 in. high and squeezing the tube to a 
point where it was so nearly cut in two 
that it could not flow in either direction. 
This is not considered a satisfactory method 
for use in production. 


Types of Failures 


Coupling troubles are most numerous 
with high-pressure hose. One of them is 
the collapse of the insert under the pres- 
sure of swaging. The substitution of war. 
time steels, poorer workmanship by in- 
experienced operators and the inability of 
laboratories to analyze and test the steels 
before use combined to introduce inferior 
inserts into hose ends. This lowered the 
squeeze on the tube and leakage followed. 
To try to prevent this collapse, a mandrel 
is placed inside the hose tube when the 
hose is crimped. When the mandrel is 
pulled out, the pressure is often sufficient 
to cause the insert to collapse. Careful in- 
spection of parts before assembly and bet- 
ter materials became necessary in overcom- 
ing these failures. 

Another problem that caused a great 
deal of difficulty, especially in the early 
part of the war, was the rapid rate of cut 
growth in the Buna N compounds. Al- 


most all the inserts had ridges and surface 
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Fig. 7—Hose aging tests, comparing different hose materials. 
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roughness that did not matter with neo- 
rene tubes. These designs carried over to 
the Buna N compounds. When swaging 
action took place, the tube was nicked 
and the working of the hose, when pres- 
sures were applied in testing and in serv- 
ice, caused the tube to cut through and 
leak. Cut growth is not always easy to 
detect. Impulse tests have been run at 
the Weatherhead laboratories that have 
gone as much as 80,000 and 90,000 cycles 
at 1,500 Ib. per sq. in. before the cutting 
was sufficient to cause a failure of the hose 
asembly. Out of the same lots, failures 
have occurred with as few as 5 cycles. It 
was not possible to eliminate ridges al. 
together and therefore great care is taken 
to round off any edges or rough places on 
fitting inserts. 


Leakage Tests 


Some of the data that has been col. 
lected with respect to leakage properties of 
different types of hose are valuable in the 
understanding of the problems encountered 
in the use of hose and hose assemblies. 
The best method of explanation is to 
describe the tests and attempt to explain 
why they were used. 

Early in 1937 when the first experiments 
were made on wire braided hose with 
crimped ends, it was noted that there was 
a tendency for the assemblies to leak with 
time. To make a study of this phenome- 
non, assemblies were coupled and allowed 
to stand for three or four years. Every 30, 
60 or 90 days the assemblies were put 
under liquid pressure to determine whether 
or not leaks had developed. They were not 
held at any specified temperature, but were 
merely allowed to lie on shelves at room 
temperature from one time of testing to 
another. Those assemblies that developed 
leaks were recrimped, retested, and charts 
were made up to show the behavior of the 
hose with time. In nearly every experiment 
(see Fig. 6 and 7) the leakage percent 
falls slowly after 90 to 150 days. Many of 
those data were obtained for the com- 
mercial quality of neoprene hose. 

When the war came along, Buna N re- 
placed neoprene. A more rapid means of 
evaluating a piece of hose was necessary. 
Oil aging was introduced, which caused as 
much change in the leakage percent of prac- 
tically all Buna N and neoprene com- 
poun ds in 7 days as natural aging caused 
in 2 or 3 years. 

In oil aging, the assembly, both ends 
being open, is immersed in an oil bath 
(AN-V.0366) for periods up to 7 days. 
Present practice is to examine the speci- 
men at the end of 24, 72 and 168 hr. to 
determine the leakage. 

The discovery was made that hose stored 
in desert regions, such as some of the train- 
ing regions in the southwest, developed 


leaks in a relatively short time. This type 
of aging proved to be even more severe than 


Ol aging. As a result, compounds for low 
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Fig. 8—Hose aging tests, comparing the effects of braid diameter. 


temperature hose are tested by oven aging 
as a part of the general procedure. The as- 
sembly is aged at 160 deg. F. for seven 
days. Leakage qualities are often estab- 
lished in as few as 24 hours. 

Attempts to correlate normal aging at 
room temperature with accelerated aging, 
both oil and oven, have not been suc- 
cessful. This is no longe: important as 
enough data have been gathered by acceler- 
ated aging to be able to evaluate hoses in 
terms of the accelerated aging. Many of 
these data are for high pressure hose be- 
cause most of the difficulties have been ex- 
perienced with high pressure hose. 

The Weatherhead Company and the 
B. F. Goodrich Company of Akron, Ohio 
have run many tests cooperatively, extend- 
ing over 7 yr., of different types of syn- 
thetic hose materials. Fig. 6, 7 and 8 are 
typical. Fig. 8 illustrates test results as 
they are affected by a single factor—braid 
diameters in this instance. 


Conclusions Drawn From Tests 


No direct correlation has been estab- 
lished between the percent elongation of 
tube stock and its ability to seal, that is, 
the tube stock having an elongation of 200 
percent will probably seal just as well as 
one having an elongation of 500 percent, 
everything else being equal. The tensile 
strength, within limits, does not appear to 
be the deciding property on whether or 
not a material will give satisfactory service. 

Tube stock must possess both resistance 
to cold flow and resistance to cut growth 
and must not be too soft. A great deal of 
experimental work needs still to be done in 
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determining what physical properties tube 
materials should have in order to couple 
well. So far, the only satisfactory method 
of determining the coupling properties of 
a material is to put an end fitting on the 
hose, run a series of aging tests, and com- 
pare its performance with previous mate- 
rial. 

Experiments show that if the tube of 
the hose is expanded or put under tension 
before applying the squeeze from the out- 
side, a more satisfactory coupling is ob- 
tained. If the insert and the tube have 
equal diameters, the insert can be easily 
pushed into the hose and all the pressure 
for sealing must be applied from the out- 
side. When the tube is larger than the in- 
sert, folds occur in the tube, which may 
form leakage paths. 

Hose with a thin tube and a thin syn- 
thetic cover couples and seals better than 
hose with thick tubes and covers. The 
thicker materials have a greater tendency 
to flow out from under end fittings. 

Experiments indicate that it is not pos- 
sible with the materials now available to 
cement the tube to the insert or fill up the 
spaces in wire-braided hose to prevent the 
extrusion of rubber into those spaces. The 
denser the hose carcass, that is, the rein- 
forcement, is made the more successfully 
the coupling can be applied. 

While users of hose have experienced 
failures, and while more failures undoubt- 
edly are in store for them, the improve- 
ments that have been made in the past 
two years indicate that hose assemblies 
can be made to function without causing 
any more difficulty than other mechanical 
parts. 
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Product Manufacturer 


Actuator, Electric 

Bearings, Sleeve 

Blower 

Ducts, Trolley 

Fastener, Box Cover 

Faucet 

Gas Alarm System 

Iron Core Magnetic Components.... 
iron Cores, Screw Type 
Lamps, Incandescent 

Lock Nuts 

Protecting Compound, Plastic 
Pump, Centrifugal! 

Pump, Circulator 

Pump, Feathering 

Pump, Gearless 

Rectified, Adjustable Voltage 
Rectifier, Selenium 

Rectifier, Stabilized 
Regulator, Voltage 

Relay, High Speed 

Relay, Latching 

Relay, Plate Circuit 

Relay, Magnetic 

Resistor 

Rods, Nylon 

Safety Vents 

Steel, Alloy 

Strip, Connector 


. Electrical Engineering & Mfg. Corp 
Moraine Products Div., General Motors 
Lau Blower Co....... i ; 
. Bull Dog Electric Products, Inc 
Tinnerman Products, Inc 
. Economy Faucet Co.. TT 
. Davis Emergency Equipment Co., Inc 
Federal Telephone and Radio Corp 
. Stackpole Carbon Co : 
. Sylvania Electric Products Co..... 
. Auto-Diesel Piston Ring Co 
. Eronel Industries . 
. Pesco Products Co.. 
. Ruthman Machinery Co 
Pesco Products Co. 
Eco Engineering Co 
. Mellaphone Corp, . 
... Federal Telephone and Radio Corp 
. W. Green Electric Co 
. Sorenson and Co 
.. Stevens-Arnold Co. 
Cook Electric Co Eis 
. Potter and Brumfield Mfg. Co.... 
R-B-M Mfg. Co........ 
.. Shallcross Mfg. Co... 
Atlantic Plastics Inc 
sssvcoen Gs s QNM NN. GDO.. 
Carpenter Steel Co. 
Aircraft-Marine Products, Inc 
BEND i i SER SX) S Mach T. J. Mudon Co 
Transformer, Cold Cathode Lamp Sola Electric Co 
Tube, Transmitting Tetrode Seer EPSMRCE Eitel-McCullough, Inc. 
Valve, Hydraulic Relief Merit Engineering Inc.... 
Valve, Thermostatic Expansion .................... Tenney Engineering Inc 
Varnish, Silicone . rede ieewaseeenkens Dow Corning Corp... 
Vibration Mount Hamilton Kent Mfg. Co... 
Vibration Pick-up 2 ..MB Mfg. Co 


interval after actual movement of the 
toggle to the “off” position. Power or 
lights can be turned off instantly by a 
slight continuing downward push of the 
lever. Available in single and double pole 
assemblies, and rated at 10 amperes at 125 
volts and 5 amperes at 250 volts. 


Voltage Regulators 


Sorensen and Company, Inc., Stamford 
Conn. 


These electronic a.c. voltage regulators 
automatically maintain constant a.c. volt 
age. With the line voltage fluctuating 


and insulated by the cover, one-half of Over a range of from 95 to 130 volts 


Connector Strip 


Aircraft Marine Products, Inc., 1591R 
N. 4th St., Harrisburg, Pa. 


The permanent disconnect member of the 
splice has an extended tongue which fits 
mto the connector strip. This member 
terminates in a knife-switch stamping to 
which any terminal of the knife-switch 
design may be connected or disconnected. 
The resulting connection is a four-point 
contact. Two types of strips are available 
(1) The single-width strip adapted to use 
with the AMP pre-insulated splicing termi 
nal which requires no insulation sleeving. 
The knife-switch part of the permanent 
member extends outside the strip and 
connections and disconnections are made 
without removing the cover of the assem- 
bly. (2) The double-width strip in which 
the disconnect ends are enclosed, locked, 
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which is independent of the other half. 
Disconnection is made by unscrewing one 
half of the cover to expose the connections. 
Stacking screws with threaded heads make 
it possible to permanently stack a series 
of AMP strips with the cover screwed on 
top. The strips may accommodate any 
desired number of connections. 


Delay Switch 


T. J. Mudon Company, Chicago, Ill. 


An all-purpose light or power switch hav- 
ing delayed-action and instantaneous “off,” 
plus a time-selector for the delayed ac- 
tion. A small, set-screw on the toggle 
lever permits adjustment of the delayed- 
action interval from zero to three minutes. 
The switch provides light for any desired 


the output of the regulator unit is auto 
matically maintained to within 4 of 1 pet 
cent of a desired value. The output volt 
age of the regulator can be set anywhere 
between 110 and 120 volts. Automat 
voltage control is accomplished by elec 
tronic means. The regulators are not 0! 
the resonant type, and are not affected b 
frequency variation in the line voltage 0 
as much as 10 percent. The regulator 
are not affected by wave form distortion 
in the power supplied by the line, and 
they do not introduce wave form distortion 
in any considerable amount. The maximum 
distortion of the output wave is less than 
5 percent. Regulators for 60 cycle appli 
cations are available to control loads from 
40 watts to 2000 watts. The 60 cycle 
models are constructed for rack mounting 
The chassis is fastened to a standard 19 in 
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relay rack panel. A metal protective cab- 
inet is furnished for housing the regulator 
where : is not desired to install the unit 
. A 400 cycle model (total weight 
164 = | is available for — OI other 
400 cycle applications. It is identical in 
principle and operating characteristics to 
the 60 cycle model and is intended to 
regulate loads varying between 100 and 
550 watts. 


in aral 


Gas Alarm System 


Davis Emergency Equipment Co., Inc., 

45 Halleck St., Newark 4, N. J. 
The analyzer head is housed in an ex 
plosion-proof condulet and is located in 
the area being sampled. The analysis is 
made under the actual temperature condi- 
tions at the point where the gas or vapor- 
air mixtures exist. The control cabinet is 


located at any distance in a gas-free area. 
The system makes use of the effect of com- 
ustion of flammable gas-air or vapor-air 


mixtures 


on the surface of a heated ele 













ment. This combustion increases both the 
temperature and the electrical resistance 
of the filament. This increase in resistance 


divert part of the current through a meter 
calibrated in terms of the lower explosive 
limit of the gas or vapor being detected. 
lhe heated 


filament is located in the 
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analyzer head. When the gas or vapor-air 
mixture reaches a preselected percentage of 
the lower explosive limit, a series of relays 
close to sound an audible signal, and to 
control appliances. Alarm and appliance 
controls may be actuated at same or differ- 
ent percentages of the lower explosive limit, 
as may be required. Any number of ana- 
lyzer heads can be employed. Each m ay be 
calibrated for individual gases. Approved 
by the Associated Factory "Mutual Labora- 
tories. 


Blower 


The Lau Blower Co., Dayton 7, Ohio 


These units have a three-point suspension 
method bearing bracket, the brackets be- 
ing attached to the shroud and forming 
an integral part of the housing. The 
bracket, in its fixed position, is used for 
various angles of discharge. This three- 
point bearing suspension maintains align- 
ment of the blower wheel to the venturi. 
The bearing assembly is frictionless and 
self-aligning. The motor is mounted on 
a single attachable piece which is con- 
vertible from rear to top position by using 

























two sheet metal screws. The blower con- 
tains a center suspension-type wheel for 
low and high speed. The overall size of 
the Lau “A” Series blower is smaller than 
former models of comparable capacity. It 
is offered in a range of sizes. 


Thermostatic Expansion Valve 


Tenney Engineering, Inc., 26 Av. B, 
Newark 5, N. J. 
A valve for regulating refrigerant flow into 
an evaporator. The valve can be taken 
apart and reassembled for cleaning. It is 
not affected by box temperature, entering 
warm air, or warm suction lines. It re- 
sponds to changes in suction vapor condi- 
tions and there is ao "hunting." Close 
superheat control (5 deg. F. superheat 
with plus or minus 4 deg. F. for control) 
can be maintained. It is adaptable to 
modern evaporators with forced air, small 
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tubes, short passes, and distributor header 
combinations. It will close completely 
above a definite evaporative pressure. No 
external equalizer is necessary, as com- 
pensation for pressure drop in evaporator 
or distributor is designed into the valve. 
No stem packing is required. 


Resistor 


Shallcross Mfg. Co., Jackson and Pusey 

Av., Collingdale, Pa. 
This unit is rated at 1 watt with maximum 
resistance of 1 megohm. The Shallcross 
Akra-Ohm Type 188 resistor is 1 ?& in. long 
and à in. diameter. Axial leads, 3 in. long, 
of No. 20 tinned copper wire permit use 
of the resistor either in original equipment 
or as replacements in circuits where carbon 
resistors are not sufhciently accurate or 
stable. Standard tolerance is plus or minus 
l percent. Accuracy up to plus or minus 
0.l percent is available on special orders. 
This resistor supplements the previous 
axial lead Type 181-A rated at 0.3 watt 
and having a maximum resistance of 150,- 
000 ohms. 


Adjustable Voltage Rectifier 


Mellaphone Corp., Rochester 2, N. Y. 


These rectifiers have d.c. output voltage 
variable from zero to full voltage, and can 
be connected to any specified a.c. power 
line. They deliver direct current suitable 
for industrial or laboratory applications. 
The d.c. voltage is controlled by regulat- 
ing the knob on the front panel. It is 
claimed the voltage regulation of these 
rectifiers is good, due to adjustable voltage 
transformers and mercury vapor rectifier 
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tubes. Mounting the tubes outside the 
main housing provides cooling and free- 
dom from arc-back. A perforated metal 
grill protects the tubes. Rectifiers can be 
supplied with or without filtering in the 
d.c. current. 


Cold Cathode Lamp Transformer 


Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 


Two transformers designed for the opera- 
tion of 8 ft., 25 mm. low pressure, cold 
cathode lamps. Constant light output, re- 
gardless of supply voltage fluctuations as 
great as plus or minus 10 percent, is 
claimed Ventilated case incorporates an 


isolated condenser compartment, resulting 
in low condenser temperatures. The single 
lamp transformer has a roomy outlet box 
with knockouts. In the two lamp trans- 
former, the leads are brought out through 
the end or bottom. 


Iron Core Magnetic Components 


Federal Telephone and Radio Corp., 67 

Broad St., New York 4, N. Y. 
These iron core magnetic components are 
available with power ratings ranging from 
milliwatts to kilowatts. They can be fur 
nished in any of the basic types of con 
struction—open, frame, semi-enclosed, en 
closed and hermetically sealed. Various 
terminal types can be supplied, including 


standard  nut-fasteners and solder-type 
binding posts with porcelain bases. Her- 
metically sealed units utilize either com- 
pression bushings on porcelain bases, or 
glass-to-metal fusion seals in one piece 
covers. Applications include plate and 
filament supplies, audio-frequency and 
modulation transformers, power trans- 
formers and reactors. 


Alloy Steel 


The Carpenter Steel Co., Reading, Pa. 


This analysis has measurable elastic quali- 
ties which are calibrated and certified by 
the U. S. Bureau of Standards. The steel 
does not shatter under loads from 2,000 to 
300,000 Ib. pressure. It is used in proving 
rings to test the accuracy of Brinnell and 
other hardness testing machines. 


Gearless Pump 


Eco Engineering Co., Dept. 75, 12 New 

York Ave., Newark 1, N. J. 
This pump is equipped with bearings which 
require only water lubrication. No adjust- 
ments are needed. It can be used in oil, 
or fresh or salt water. The pump can be 
mounted at any angle and operated in 
either direction with equal efficiency. The 
impeller, which is a removable unit, is of 
a tough resilient material composed of 


several layers of laminated sections, vul 
canized together under pressure. It enables 
sandy, muddy, or gritty particles to pass 
without harm to the pump. It is available 
with single impeller and standard 4 in 
connection and double impeller with stand 
ard 1 in. connection 


Vibration Mount 


Hamilton Kent Mfg. Co., Kent, Ohio 


A light-duty vibration mount will handle 
loads as low as 1 lb. These mounts are 
designed to eliminate disturbing vibration 
and noise or to isolate equipment from 
external vibration. This principal of mount 


design, combines the high vibration damp- 


ening properties of rubber loaded-in-shear, 
with the safety, durability and ease of in- 
stallation of a simple compression mount. 
Five sizes of these light-duty mounts will 
handle a range of loads from | to 200 lb, 


Electric Actuator 


Electrical Engineering and Mfg. Corp., 

Los Angeles. 
With this actuator a total of 11 in. of 
movement is provided, and loads up to 
16,500 lbs. in one direction and 8,000 lbs. 
in the other are permissible under maxi- 
mum load conditions. Total weight of 
the complete unit, including the 1} hp, 
28-volt motor, gear box and drive screw 


aa 


is 22 lbs. The motor is thermally pro- 
tected and entirely dust, sand, and salt- 
spray proof. A magnetic lutch and 
spring-loaded brake is an integral portion 
of the unit. 


Plastic Protecting Compound 


Eronel Industries, 5714 W. Pico Blvd., 
Los Angeles 35, Calif. 


Protection of manufactured parts against 
corrosive elements and against the dangers 
of rough handling in packing or shipping 
operations is attained. Simplicity of appli- 
cation, by dip tank, reduces the unit cost 
for maximum part protection. Savings M 
labor and material, "skin-tight" coatings 
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and easv final removal of the protective 
flm (which is reclaimable and may be re- 
used) are additional advantages claimed for 
this plastic strippable compound. 


Latching Relay 


Cook Electric Co., 2700 Southport Ave., 
Chicago 14, Ill. 
These latching relays are available in 
either single or double pile-ups and with 
all standard spring pile-up formations and 
combinations. They can be supplied for 


either a.c. or d.c. operation with maximum 
voltage of 125 volts d.c. or 120 volts, 60 
cycle a.c. The units are 1 f& in. high, 2$ in. 
long, and +§ in. wide. 


Centrifugal Pump 


Pesco Products Co., 11610 Euclid 
Avenue, Cleveland 6, Ohio 
A compact, electric motor-driven, cen- 
trifugal pump delivering bubble-free fuel. 
The only moving element of the pump is 
a direct driven impeller-rotor with tapered 


impeller blades on one side, and with 
shrouded blades on the other. The 
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shrouded blades in combination with an 
elliptical housing comprise a vacuum ar- 
rangement which draws off the vapor and 
eliminates it through a discharge port, 
leaving only solid fuel to enter the fuel 
line. Various models are available for ex- 
ternal or internal installation. 


Selenium Rectifiers 


Federal Telephone and Radio Corp., 67 

Broad St., New York 4, N. Y. 
These high-voltage selenium rectifier 
stacks are hermetically sealed in glass. 
Electrical connection is made through 
heavy silver plated ferrules at each end 
of the glass tube. The ferrules permit 
mounting in 30 ampere fuse clips un- 
polarized or polarized by addition of a 


simple member to the fuse clips assembly. 
Designed for operation in high ambient 
temperatures, the rectifiers are available 
in several tube lengths and in various 
voltages up to 4000 volts 


Nylon Rods 


Atlantic Plastics, Inc., Reading Div., 

Reading, Pa. 
FM-1 nylon rods have a melting point of 
505 deg. F., have high heat resistance for 
a thermoplastic material, and combine high 
strength and toughness with excellent ma- 
chinability. They are a good insulating 
material for low frequency electrical ap- 


plications. The rods are available in di 
ameters ranging from @ in. to 1% in. Sizes 
of 4 in. and below are supplied in lengths 
up to 36 in. with larger diameters fur 
nished in 24 in. to 28 in. lengths. 


Magnetic Relays 
R-B-M Mfg. Co., Logansport, Ind. 


Single- and two-pole a.c. and d.c. magnetic 
relays for industrial and electronic appli- 
cation. Ratings are 10 amperes at 24 volts 
d.c. and 110 volts a.c., 5 amperes at 220 
volts a.c.; one horsepower single phase 
110 and 220 volts a.c. Contact arrange- 
ments are single and double pole; nor- 
mally open, normally closed, and double 
throw. Armatures are self-aligning. All wir- 
ing terminals (either screw or solder) are 





two-pole a.c. and d.c. relays have identical 
bases for complete interchangeability in 
mounting. Relays may be mounted from 
either front or rear. 


High Speed Relay 


Stevens-Arnold Co., Inc., 22 Elkins St., 

South Boston, Mass. 
This relay is an hermetically sealed sensi- 
tive unit capable of speeds up to 1000 
operations per second. A glass envelope 
surrounds all the moving parts and pro- 
tects them from moisture, dust or corrosive 
fumes. Sensitivities to 4 milliwatt are 





possible, and ratings to 5 amperes can be 
obtained. Closing time is less than one 
millisecond. The outside dimensions of 
the 115 volt a.c. 1 amp. rating are 3 in. 
high and 13 in. base diameter. 


Vibration Pickup 


The MB Manufacturing Co., Inc., New 

Haven, Conn. 
This pickup is claimed to have exceptional 
durability under conditions of extreme 
vibration, high output signal level, freedom 
from frictonal effects limiting response at 
low amplitudes, and stability of calibration 
over wide temperature ranges. Output is 
proportional to vibratory velocity, with 
uniform response from below 10 cycles 


per sec. to approximately 1000 cycles per 


easily accessible from the front. Single- and sec. and usable response to 4 cycles per sec. 
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Pickups are furnished with a flexible pig 
tail lead, and may be converted for use in 
either horizontal or vertical planes without 
affecting calibration 


Lock Nut 


Ihe Auto-Diesel Piston Ring Company, 
3222 Superior Avenue, Cleveland 14, 
Ohr 
The Auto-Diesel Sealoc Nut will not 
loosen or back off. The nut forms a seal 
und causes a compressing action. It will 
lock the threads to bolts and studs and 
can be quickly removed for making repairs 
and for maintenance. Its use facilitates 
production and assembly and also reduces 


service calls 


Feathering Pump 


Pesco Products Co., Cleveland, Ohio 
Ihe Pesco pump, No. IE-777-AC, super 


des older models and utilizes the Pesco 
pressure-loading" principle. ‘This unit, 
weighing 14.4 Ib. has a capacity of 4 gal 
per min. at a pressure of 400 Ib. per sq. in 


ir 3 gal. per min. at 1000 Ib. per sq. in 


The pump is designed to operate two out 
of every 15 minutes at 1000 Ib. per sq. in. 
A “bleed hole” drilled through the valve 
seat permits circulation of oil through the 
pump when it is idling or inoperative 


Silicone Varnish 


Dow Corning Corporation, Midland, 
Mich. 
Silicone Varnish No. DC-996 has a curing 
temperature of 300 deg. F. Advantages 
claimed include protection against failure 
due to sustained overloads, increased serv- 
ice life of electrical insulation, higher per 
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missible operating and ambient tempera 
tures, protection against excessive moisture, 
increased power output per unit weight. 


Trolley Ducts 


Bull Dog Electric Products Co., Detroit, 
Mich. 


These ducts transfer loads mechanically 
and electrically from crane bays :o indi- 
vidual factory areas. Electrical transfer 
trolleys with swiveled heads move through 
duct runs having flared ends to facilitate 
juncture with and transfer to similar runs 
in adjacent factory bays. In these installa- 
tions straight or curved runs of electrical 


[rolE-Duct are attached to and 
with the crane and hoist equipment to 
transfer or switch material to or 
part of a factory 


move 


from any 


Incandescent Lamps 


Sylvania Electric Products Inc., Salem, 
Mass. 


lhese small incandescent lamps are rated 
from 6 to 10 watts. Available types in- 
cluse those with candelabra, intermediate 
and medium bases; inside frosted and in 
side white with life ratings between 1400 
and 1500 hours. Bulb designs include S-6, 
S-11 and S-14 in packages of 120 lamps. 


Plate Circuit Relay 


Potter & Brumfield Mfg. Co., Inc., 231 
Princeton, Ind 


A standard type plate circuit relay built 
in two sizes. Single pole relays are 2} in. 
long, 2% in. high, and 13 in. wide. Double 
pole types are 2} in. long, 22 in. high, and 
24 in. wide. Mounting dimensions, 2 
tapped holes 6-32 thread, ly in. center 
to center. Standard adjustment is ap- 
proximately .1 watt for the single pole 
types and .2 watt for the double pole. 
Coils are random wound on insulated bob 


bin, impregnated with baked varnish in- 
sulation. The relays are available in six 
contact arrangements: Single pole, double 
throw; single pole, single throw, normally 
open; single pole, single throw, normally 
closed; double pole, double throw; double 
pole, single throw, normally open; and 
double pole, single throw, normally closed. 


Hydraulic Relief Valve 
Merit Engineering Inc., Providence, R. I. 


This design offers both aircraft and indus- 
trial housings, with interchangeable cart- 
ridge. Two valves, with various sets of 
springs, cover a controlled pressure range 


of .75 Ib. per sq. in. to 3,000 Ib. per sq. in. 
with flow of zero to 160 gal. per min. The 
cartridge may be purchased separately as 4 
component for building into machine 
tools, pumps, and other equipment. 


Stabilized Rectifier 


W. Green Electric Co., Inc., 130 Cedar 

wN TOG, 
In these stabilized rectifier units the dy- 
namic voltage regulation characteristic 5 
such that the load current may be varied 
between zero and maximum at any demand 
frequency, with negligible variation m 
terminal voltage. The “TRX” ciremnt 
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compensates for normal variations in a.c. 
supply voltage to the rectifier unit. Other 
advantages claimed for these stabilized 
rectifier units include completely non- 
resonant filter, optional connection to 115 
or 230 volt 50/60 cycle a.c. supply, op- 
tional output ranges—110-120, 150-160 
volts, circuit breaker switch protection on 
ac. side, voltmeter, ammeter, and super- 
vising lamps, construction for mounting in 
standard 19 in. panel cabinets, and models 
for 1, 2, 4 and 7 ampere capacity. 


Faucet 


The Economy Faucet Co., 12 New York 
Ave., Newark 1, N. J. 
This faucet, plus a cooling coil, is at- 
tached to the side of the refrigerator box 
and operates on a swivel. A twist of the 
faucet spout from the left to center opens 


the valve. A similar twist of the spout 
back to the left closes the valve. With 
this design there is no drip, as a valve 
built into the faucet automatically shuts 
off the water. 


Circulator Pumps 


Ruthman Machinery Co., 1810 Reading 
Rd., Cincinnati 2, Ohio 


hese circulators are designed for handling 
à large volume of liquid at low heads. The 
uni's are equipped with full ball bearing, 
otally enclosed, dynamically balanced mo 
ors. Two sizes are available, the 4-in., 
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equipped with 3 h.p. motor, and the 6 in. 
with 4 h.p. motor. The discharge capaci- 
ties are 280, 700, 950 and 1200 gal. per 
min. Other sizes will be added when re- 
quired, including the 10 and 12 in. with 
capacities up to 2500 gal. per min. 


Sleeve Bearings 


Moraine Products Div., General Motors, 
Dayton, Ohio 
Durex-100 is for main and connecting 
rods bearings of internal combustion en- 
gines. It is a steel-backed lead base bab- 
bitt lined bearing. There is an intermediate 
layer of a metallic sponge-like structure, or 
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matrix, copper brazed to the steel back 
into which the babbitt is cast. This babbitt 
is a corrosion resistant high-lead alloy. The 
advantages claimed are greater resistance 
to fatigue cracking, high resistance to cor- 
rosion, and a high melting point. 


Screw Type iron Cores 


Stackpole Carbon Co., St. Marys, Penna. 


The cores are threaded and no brass core 
screw is necessary for their adjustment. 
There is no metal in the field of the coil 
and the cores are not grounded. The over- 
all length of a coil and screw type core 
is less than that of the conventional core, 
machine screw and bushing 


Box Cover Fastener 
2041 Fulton 


Tinnerman Products, Inc., 

Road, Cleveland 13, Ohio 
This spring steel fastener fox box covers 
eliminates screws, nuts and rivets. The 
clip is self-retaining and is snapped by 
hand into pre-punched holes in the sides 
of the box. By flipping the clips into 
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locked position, the cover is held in place 
as shown in the illustration. To remove 
the cover, the clips are unsnapped by push- 
ing them back with the thumb. For use on 
sheet metal, die cast, plastic or plywood 
boxes of varying wall thicknesses. 


Safety Vents 
J. A. Zurn Mfg. Co., Erie, Pa. 


These units contain a rupture diaphragm 
that will break to relieve excessive pressures 
which build up within a storage tank. 
Safety vents are made in a range of sizes of 
cast bronze, steel, semi-steel, or cast iron, 
with flange or butt-weld connections. 


Transmitting Tetrode Tube 


Eitel-McCullough, Inc., San Bruno, 


Calif. 
The Eimac 4-250A transmitting tetrode 
tube has a maximum plate dissipation 
rating of 250 watts. Preliminary class-C 
amplifier data obtained have shown that 
at 3000 plate volts a single 4-250A is 


capable of a power output of 650 watts 
with a driving power of less than 3 watts. 
Due to the low grid-plate capacitance 
(0.11 mfd.) neutralization has been found 
unnecessary at frequencies below 40 mc. 
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MANUFACTURERS’ PUBLICATIONS 


Mett Coatinc — Tennessee Eastman 
Corp., Kingsport, Tenn. Pamphlet, 2 
pages. Information on properties, applica 
tions, and costs of Tenite II melt coating. 


Vipration Test Eguipment —L.A.B 
Corporation, 31 Union Place, Summit, 
N. J. Pamphlet, 4 pages. Information and 
spec ifications on vibration test equipment 
manufactured by this firm 


BeryLLIUM—The Brush Beryllium Com- 
pany, 3714 Chester Ave., Cleveland, Ohio. 
Leaflet, 2 pages. Information on properties 
and applications of beryllium and beryllium 
alloys 


ENGINEERING SERVICES—Foster D. Snell, 
Inc., 305 Washington St., Brooklyn, N. Y. 
Bulletin, 6 pages. Information on the 
consulting services available through this 
frm 


Terrope—Eitel-McCullough, Inc., San 
Bruno, Calif. Leaflet, 1 page. Electrical 
and mechanical specifications of the 
4.250A tetrode manufactured by this firm. 


Swacinc—Standard Machinery Co., Provi 
dence, R. I. Film, 16 mm., 26 minutes 
duration. Informative motion picture film 
on swaging applications. Accompanying 
sound commentary is available in English, 
French, Russian, and Spanish. 


FEATHERING Pump—Pesco Products Co., 
11610 Euclid Ave. Cleveland, Ohio. 
Specifications on electric motor driven 


feathering pump, Model 1E-777-AC. 


Castincs — The Permold Company, Me- 
dina, Ohi Reference Data Bulletin 
PMC-45, 20 pages. Information on appli- 
cations and specifications of aluminum and 
aluminum allov castings. 
ELECTRICAL INSULATING MATERIALS — 
Continental-Diamond Fiber Company, 
Newark, 12, Delaware. Folder, 4 pages. 
Specifications and characteristics of elec- 
trical insulating materials 


ELECTRONIC Moror ConrroLs—Electron 
Equipment Corp., 917 Meridian Ave., So. 
Pasadena, Calif. Folder, 4 pages. De- 
scriptive informaton on varitronic motor 
control applications 

Coton Dynamics— Pittsburgh Plate 
Glass Co., Pittsburgh, Pa. Series of four 
booklets, each 23 pages. Information on 
the use of color in a variety of applica 
tions. 


Hyprautic Unirs—John S. Barnes Corp., 
Rockford, Ill. Bulletin, 2 pages. De- 
scriptive information and suggested ap- 
plications for self-contained hydraulic 
units 


E 


UwivERSAL Jomvrs— The Gray and Prior 
Machine Co., Hartford, Conn. Folder 
No. 10, 2 pages. Specifications and prices 
of Vulcan universal joints. 


Gear ROLLING IwsPECTION FixrURES— 
Vinco Corporation, 8855 Schaefer High- 
way, Detroit, 27, Mich. Bulletin No. 91, 
10 pages. Description of methods and 
equipment used in checking backlash on 
all types of gears. 


Resin Gtue—Durite Plastics Philadelphia, 
Pa. Bulletin No. 23, 3 pages. Complete 
data on Durite 3026, a room-temperature- 
setting resorcinol resin glue. 


Corrosive Resistant Coatincs — The 
Enthone Co., Dept. PE, 442 Elm St., 
New Haven, Conn. Pamphlet, 4 pages. 
Information on “Alumox”, a chemical 
process for corrosive-resisting coatings on 
aluminum alloys. 


Castinc Restin—Durez Plastics & Chemi- 
cals, Inc., North Tonawanda, New York, 
Booklet, 11 pages. Complete data on 
the uses and characteristics of Durez coat- 
ing resin. 


LEATHER PackiNcs—Graton and Knight 
Co., Worcester, 4, Mass. Booklet, 22 
pages. Information on the selection and 
use of packings. 


SiLicoNEs — Dow | Corning Corporation, 
Midland, Mich., Booklet, 10 pages. A 
listing and description of all Dow Corning 
silicone products available. 


Precision Optics—American Lens Co., 
Inc., New York, 13, N. Y. Booklet 12 
pages. Description of the production fa- 
cilities of the firm. 


REFERENCE Data—Manufacturers Screw 
Products, 222 W. Hubbard St., Chicago, 
10, Ill. Four cards. Data on decimal 
equivalents, machine screw weights, thread 
dimensions, and twist drill equivalents. 


Rotary Pumps—Blackmer Pump Co, 
Grand Rapids, Mich. Folder, 7 pages. 
Descriptive information on various types of 
rotary pumping units designed specifically 
for the petroleum industry. 


Arc Wextpinc—The Lincoln Electric Co., 
Cleveland, Ohio. Booklet, 10 pages. Com- 
plete description of courses in arc welding 
given by Lincoln. 


Cuan Betts—Baldwin-Duckworth Div., 
The Chain Belt Co., Springfield, Mass. 
Folder, 8 pages. Specifications and prices 
of roller chain belts. 


Bett Drives—The American Pulley Co., 
Philadelphia, Pa. Booklet, 12 pages. In- 


formation and specifications on fractional 
horsepower sheaves and belts. 


SrAmNLESS SrEEL—Superior Steel Corp, 
Carnegie, Pa. Catalog, 28 pages. Descrip 
tive information and specifications on stain 
less strip steels. 


Brass AND BRONZE FonmGciNGS — Titan 
Metal Mfg. Co., Bellefonte, Pa. Folder, 
4 pages. Illustrative information on the 
various types of forgings available. 


Arr Motors—The Bellows Co., 861 E 
Tallmadge Ave., Akron, Ohio. Booklet, § 
pages. Specifications and applications of 
air motors and accessories. 


Fuet Booster Pumps—Pesco Products 
Co.,11610 Euclid Ave., Cleveland, Ohio 
Bulletin No. 9, 6 pages. Data and specifi 
cations on aircraft booster pumps. 


Esonot Cororinc—The Enthone Co, 
New Haven, Conn. Booklet, 8 pages 
Illustrated information on coloring proc 
esses for copper and copper alloys and 
blackening processes for zinc and steel. 


ALLOY SrEELs—The Carpenter Steel Co,, 
309 W. Bern St., Reading, Pa. Booklet, 
16 pages. Information on selecting alloy 
steels to meet specific job requirements. 


GaskkeT SEkALER— The Summit Paint & 
Varnish Co., 581-589 Windsor St., Hart. 
ford, Conn. Folder, 4 pages. Descriptive 
information on Sumtex MM-50, a non 
inflammable gasket sealer. 


SPARK Prvc BusuiNcs — Aircraft Screw 
Products Co., Inc., 47-23 35th St., Long 
Island City, N. Y. Bulletin No. 237-A, 
6 pages. Information on the use of “Heli- 
Coil" screw thread inserts as 14 and 18 
mm. spark plug bushings. 


TeniTE CeMENTINGC—Tennessee Eastman 
Corp., Kingsport, Tenn. Pamphlet, 2 
pages. Information on cementing and 
assembling Tenite parts together or with 
other materials. 


Starters—General Electric Co., Sche 
nectady, N. Y. Pamphlet, 4 pages. De 
scriptions and illustrations of a.c. magnetic 
reversing starters for squirrel-cage induction 
motors. 


Resin Tapes AND Tusinc—Resin Indus 
tries, Santa Barbara, Calif. Pamphlet, § 
pages. Information and specifications on 
resin. tapes, tubes, and "Resinite" com 
pounds. 


Curvic Coupiincs — Gleason Works, 
1000 University Ave., Rochester 3, N. Y. 
Booklet, 10 pages. Descriptive and illus 
trative information on the Gleason Curve 
Clutches and Couplings. 


Pipe Couptincs—Drinkwater, Inc., 2323 
So. Michigan Ave., Chicago 16, Ill. Pam 
phlet, 4 pages. Information and specific 
tions on the “Presto-Lock” flexible pip 
coupling. 
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Internal Pressure Chart for Round Steel Tubing 


THIS DIAGRAM is designed to show a 
safe working pressure for round steel tubes, 
with outside diameters up to 10 in., wall 
thicknesses from 0.035 in. to 1 in., ulti- 
mate tensile strengths of steel from 40,000 
to 100,000 Ib. per sq. in., and safety factors 
from 2 to 6. For the purpose of plotting 
the wall thickness curves on the chart, the 
values of P or ultimate pressure were calcu- 
lated for each thickness and outside diam- 
eter by each of the six most frequently 
used formulas, the “Common,” “Barlow,” 
“Boardman,” ‘Mean Radius,” “Lamé,” 
and “Clavarino.” Then the average result 
of the first two named, or “thin tube” 
formulas, was compared to the average 
result of the last four, or “thick tube” 
formulas, and in each case the lower re- 
sult was used in plotting the curves. It is 


BENJAMIN OSTLIND 
Baker Stee! & Tube Company 


of interest to note, that for all values of P 
equal to or less than one-sixth of the ulti- 
mate tensile stress, the average of the thin- 
tube formulas was the lower, while for all 
greater values of P, the average of the 
thick tube formulas was the more conserva- 
tive. The dividing line is marked A-A on 
the chart. 

The calculations are based on cold 
drawn, average wall steel tubing and the 
values of ultimate tensile strength are re- 
duced by 10 percent to compensate for 
possible variations in wall thickness. 

The diagram was primarily designed for 
low carbon, soft annealed steel having ulti- 
mate tensile strength of 48,000 lb. per 
sq. in. It permits a direct reading on the 
lower scale of ultimate pressure for any 
tube size of this steel by going from the 


outside diameter scale horizontally to the 
wall thickness curve, then vertically down 
to the ultimate pressure scale. At the 
desired safety factor line, return to the left 
vertical scale, and the safe allowable pres- 
sure can be read on this scale for steel of 
48,000 Ib. per sq. in. 

To make the chart usable for steels 
having other strength characteristics, an- 
other set of radiating lines covers 40,000 up 
to 100,000 Ib. per sq. in. ultimate tensile 
strength. By returning horizontally to the 
proper steel line, then vertically to the 
scale, the allowable pressure may be read 
for the steel and tube in question. 

In the example, the arrows indicate pro- 
cedure. For intermediate values, interpolate 
between lines or curves, but on horizontal 
or vertical distances only. 


FOR COLD DRAWN- AVERAGE WALL-STEEL TUBES- MILD CÁÀRBON STEEL - ANNEALED- ULT. TEN. 48,000 LB. PER SQ.IN. 
N.B.: ALL VALUES REDUCED I0 PERCENT TO ALLOW FOR VARIATIONS IN WALL THICKNESS 


Jirec*iens: To find allowable pressure for a tube 6 in. 0.D. x 0.625 in. wall of 70,000 Ib. per sq. in. (U T.) steel follow the arrows 
sn dotted lines from 6in. 0.D. to wall thickness curve: 0.625 in.- thence to desired safety factor line 3- thence to 70,000 
b.per sq. in. steel- thence to upper scale and read allowable pressure : 4,880 lb. per sq.in. 
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te: Values to the left of line AA represent averages 
of the following two“thin” tube formulas 
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Note: Values to the right side of the line A-A represent 
averages of the following four "thick" tube formulas 
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Helical Steel Springs 
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Nachod and U. S. Signal Co., Inc. 
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THIS CHART is used in designing springs 
made from wire sizes ranging from 0.2 to 
0.75 in. diameter. 

Beginning at the upper left and going 
clockwise on the chart, the dashed lines, 
parallel and perpendicular to the vertical, 
and intersecting on the radials, show that 
a load P of 1,000 Ib. on a spring of 0.5 in. 
dia, round steel wire with an index r of 8 
will be stressed S’ to 96,600 lb. per sq. in., 
which includes the Wahl factor, and the 
deflection f will be 0.71 in. per turn. Since 
the deflection and the stress are propor- 
tional to the load, values beyond the in- 
tersection limits of the chart may be 
easily computed. 

For those desirous of making similar 
charts, these constructional notes are given. 
Starting with the Reuleaux equations, 
where 





P = load on spring, lb. 

d dia. of round steel wire, in. 

D = mean diameter of helix, in. 

f deflection per turn, in. 

S = fiber stress, lb. per sq. in. (nominal) 

S’ = actual fiber stress, lb. per sq. in. 

D/d, spring index 

S'/S, Wahl factor, which is depend- 

ent onr 

(r + 1)/(r — 4), when r lies between 

4 and 12 inclusive 

G modulus of elasticity in torsion, in 
this chart taken as 11.5 X 10 

P = x d'S/SD, f = x SD*/Gd 


he chart equations are 


P z0.393S'd*/rc, and 
f = r2d/36 6 
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INCE August 6th when the first atomic bomb was 
released over Hiroshima, the American people have 
been subjected to a continuous barrage of pro- 
nouncements on the use and control of atomic energy. 
Some of this comment has been strident, and much of 
it conflicting. A considerable portion of it has been of 
sincere and constructive excellence. 

It has not been easy to separate the wise counsel from 
the merely noisy, and it is small wonder that the minds 
of many are troubled and confused. 

However, the sheer mass of discussion poured into 
press and microphone has awakened us all to the gravity 
of the issue. In terms of any problem on which Ameri- 
cans ever have been called to exercise a judgment This 
is It! 

Even the dullest now recognizes that atomic weapons 
hang over modern civilization like the Sword of Dam- 
ocles, and understands in some measure how fragile 
and taut is the hair of political balance that holds it 
suspended. 

From this point on, we need the coolest and most 
carefully considered judgment that can be brought to 
bear. Discussion highly charged with emotionalism will 
but increase the tensions both at home and abroad, and 
render wholly insoluble a delicately intricate problem. 


What Is The Problem? 


The major outlines of that problem now are coming 
into focus in understandable terms: 

1. The scientists have opened up a new and virtually 
unlimited storehouse of energy, and the engineers have 
discovered how to turn it into a military explosive in- 
comparably more powerful than any we have known. 
We know that this energy may also be used to produce 
heat for useful power, and we suspect that the radio- 

ive substances produced by the process in hitherto 

agined quantity may also have medical, industrial, 

id other constructive applications. 

2 Terrifying as have been the demonstrations of the 
atomic bomb thus far, we know that they are as noth- 
ing in comparison with its potential destructiveness. The 
explosive force of individual bombs can be increased 
tremendously, and means for their effective delivery to 
predetermined targets in wholesale quantity already are 
at hand. The experts tell us that no practicable means 
of interception can be devised, and that reprisal in kind 
probably will be the only answer to an enemy attack 
with atomic weapons. 

3. So far as we can see now, even successful retalia- 
tion would be at best an answer of hollow effect. Any 
two nations each having wholesale stock-piles of bombs 
could accomplish the practical destruction of each other. 


CONTROLLED ATOMS 
or CONTROLLED LIVES 









Since a first treacherous blow might well constitute an 
enormous advantage, a nation actuated by a ruthless 
urge to conquest or revenge might have the best chance 
of survival. But since the widest possible dispersal of 
bombs and launching units would be dictated by the 
strategy of atomic weapons, it is doubtful that one nation 
could destroy another without itself suffering destruc- 
tion. On both sides the major centers of population could 
be wiped out, and the nation of least concentrated in- 
dustrialization and commerce would suffer least. How- 
ever, no one can be sure that the concentrated explosion 
of as many as 20 thousand atomic bombs would not 
poison the atmosphere of the world to an extent that 
would be fatal to great masses of population, not only 
within the country bombarded, but perhaps in the coun- 
try which launched them. 

4. The problem is further complicated because, so 
far as we know now, any large-scale commercial use 
of atomic energy as a power source is more or less in- 
extricably linked to a potential military use. It is true 
that, if atomic power becomes economically feasible 
(which is by no means certain for a long time to come), 
it would require only low-grade concentrates of fission- 
able material, which would need further elaborate and 
costly processing before reaching explosive potential. 
But the process of producing such low-grade concen- 
trates constitutes perhaps two-thirds of the industrial 
effort required to make effective bombs. It follows, then, 
that if nations were to equip themselves to produce large 
quantities of low-grade concentrates for power genera- 
tion, the effort required to develop large-scale bomb 
production would be materially reduced. Moreover, the 
maintenance of an effective inspection to police agree- 
ments not to produce bombs might be forbiddingly dif- 
ficult if atomic power generation were allowed. 

5. In addition to the major problem posed by the use 
of atomic bombs in international war, any nation which 
produces or possesses such bombs, or the fissionable 
materials with which they are loaded, faces still an- 
other in the danger of their falling under the control 
of paranoid elements in its own population. 


What Are We Going To Do About It? 


We face the hard fact that we nave produced a weapon 
capable of destroying whole nations—perhaps even the 
whole world. Although we were importantly aided in 
its development by the nationals of other countries, we, 
together with Great Britain and Canada, now must take 
the initiative in deciding what shall be done with it. 
We have only two choices. We can try to keep this 
weapon as a monopoly of our own, or we can try to 
place it under broad international control. 





Can We Keep It To Ourselves? 


If we know one certain fact about the atomic bomb, 
it is that it cannot long be held as a monopoly of those 
nations which produced it. 

If Nazi Germany had succeeded in developing the 
weapon first, it probably would have attempted to achieve 
world dominion, with utter destruction as an alternative. 
Such a course is not within our range of choice. It violates 
every principle for which we stand. 

Much reckless nonsense has been uttered concerning 
the inability of other nations to master the scientific, 
engineering, and industrial problems involved. It is the 
virtually unanimous opinion of those who worked on 
the project that several nations today are fully equipped 
in science, engineering, and industrial organization to 
produce atomic bombs and to provide the means for 
launching them. At least one of these nations, Russia, 
has also access to an ample supply of the necessary raw 
materials. The only debate is over whether it would take 
three, or five, or ten years for her to marshal her re- 
sources to produce bombs in multiple thousands, Once 
such an atomic race were on, we have no reason to be- 
lieve that Russia might not divert more resources to the 
task than we ourselves should be willing to put into it. 

Additional nonsense is talked as to how we might 
attempt to cope with the problem of living in a world in 
which mutually suspicious or hostile nations faced each 
other, with stores of atomic weapons on both sides. We 
hear talk of dispersing our cities and even of moving 
underground. No one has seriously reckoned the dif- 
ficulty or the cost of following such counsel of despair. 
Still less has anyone appraised the neurotic effect upon 
men’s minds of living by any such preposterous formula, 
under continuously mounting tension day after day, and 
year after year. 

Certainly, if we could find no way to prevent the com- 
petitive production of atomic weapons, we should be 
driven at least to the selective dispersion of our bomb- 
launching facilities, of certain key industrial establish- 
ments, and of our centers of government and governing 
personnel. We should be forced, also, to change our 
traditional requirement that only Congress can commit 
us to active war. We should be forced to organize our- 
selves as a police or military state, with our scientists 
regimented and muzzled, with all of us under constant 
surveillance against the smuggling and planting of time- 
bombs, and constantly alerted against attack through 
the air 

Before we commit ourselves to any such intolerable 
procedure, we should be mad not to explore all possible 

ans for making it unnecessary 


The Only Feasible Alternative Is Effective 
International Control 
This cardinal principle has been recognized in the 
iatement of November 15th, issued jointly by Presi- 
dent Truman, and Prime Ministers Attlee and King. Their 
statement frankly concedes that against atomic weapons 
there can be no adequate military defense, that no nation 
can command a monopoly of such weapons, that responsi- 
bility for eliminating atomic energy as an instrument of 
war and for devising safeguards over its use for the 


advancement of science and other peaceful and humani. 
tarian ends rests upon the civilized nations of the world 

They propose that a commission be set up at once unde: 
the United Nations Organization to make recommends. 
tions: (a) for extending between all nations the ex. 
change of basic scientific information for peaceful end; 
(b) for control of atomic energy to the extent necessary 
to ensure its use only for peaceful purposes, (c) for the 
elimination from national armaments of atomic weapons 
and of all other major weapons adaptable to mass de- 
struction, and (d) for effective safeguards by way of 
inspection and other means to protect complying states 
against the hazards of violations and evasions. 

Already criticism is leveled at the wording of the 
statement, at alleged omissions, at the wisdom of choos- 
ing the United Nations Organization as the medium 
through which to seek agreement in view of the weak- 
nesses of the UNO Charter. 

None of these issues should be crucially important. 
What matters is that an invitation has been issued in 
good faith for the nations of the world to meet and de- 
cide upon means for assuring the elimination of weapons, 
the existence of which no one can afford to tolerate. 

The decision cannot be other than international: it 
will require the best thought of the best brains the world 
can muster. The smaller nations have an equal stake 
with the large, and from them may well come the mos 
fruitful suggestions. But Russia now holds the key to 
the success or failure of our proposal. If she accepts our 
invitation, no other nation will refuse. 

Alternatively, there will be an international arma- 
ment race paced by atomic weapons. It will mean an 
end of free science, a severe policing and regimentation 
of international travel and trade, and innumerable re- 
strictions upon those individual freedoms which we have 
just fought so desperately to preserve. This is the dis- 
mal prospect if we fail to arrive at a genuinely inter- 
national accord on the control of atomic energy. But even 
this interval would promise to last only for an uneas 
period, until someone started pressing the push-buttons 
on the panel-boards of extinction. 

The only permanent solution lies in finding means to 
eliminate war itself. That we cannot hope to achieve 
overnight, but we can, and do hope that the nations will 
now agree to eliminate atomic weapons and their radio- 
active by-praducts as instruments of war. 

If they do that, we can move forward more surely to 
the constructive development of the incalculably valu- 
able resources that science has newly opened to our us 
And, we can hope also for a progressive improvement in 
international understanding. 

Unless the nations can reach agreement on this para- 
mount issue of atomic energy, it is difficult to conceive o! 
any vital issue on which they might agree. 
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A SHAFT 
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Manufactured by Ellwood City 


wood City, Penna 
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@The crankshaft is an important, expensive 
part of the modern, high speed engine. It 
represents many hours of precise, highly 
skilled workmanship. Yet the crankshaft can 
be sabotaged in a few minutes . . . if the 
bearings are not exactly right. In fact, 
without the right fit, correct alloy and proper 
lubrication method, excessive wear develops 
or the bearings freeze to the shaft. 


Johnson Bronze knows and appreciates the 
vital part that sleeve bearings play in any 
motive unit. Its speed, efficiency and econ- 
omy of operation depends to a very great 
extent on the bearings. That is why we insist 
on quality and precision in every bearing 
we produce. And that is why so many leading 
manufacturers depend entirely on Johnson 
Bronze for all of their sleeve bearings. 


JOHNSON BRONZE CO. 
508 S. MILL ST. 
NEW CASTLE, PA. 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 





SQUARE [J COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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DESIGNED SPECIFICALLY FOR MACHINE TOOL 
SERVICE, THIS COMPLETE LINE AFFORDS MAXI- 
MUM FLEXIBILITY WITH MINIMUM STOCK 


€ Check these features in terms of your own require- 
ments. See if these units don't answer your push- 
button problems— completely. 


* Proven oil-tight and coolant-tight by severe tests in- 
volving millions of operations. 


* Much more compact, they require substantially less 
panel and back-of-panel space than previous designs. 
And they can be mounted in any position. 


* Flexibility to the Nth degree. A virtually unlimited 
number of combinations can be obtained from the stand- 
ard units shown at the right. 


* Interchangeable with older types LO, PO and MO units, 
when desired. 


Ask your Square D Field Engineer for detailed in- 
formation on this most complete and flexible of all 
pushbutton lines. Or write Industrial Controller Divi- 
sion, Square D Company, 4040 N. Richards Street, 
Milwaukee 12, Wisconsin, for Bulletin No. 202. 


/ 


* 

À new pilot light that 

has everything.Plenty 
of illumination and wide-angle vis- 
ibility. Vastly reduced filament | 
burn-outs. No loosening of lamps | 
under vibration. Styled to match 
buttons. 


) ` 
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Single Pole N.O. and 
N.C. Contacts 


Duplex N.O. and N.C. 
Contacts 


Duplex N.C. Contacts 


Duplex N.O. Contacts 


Duplex N.O. and N.C. 
Contacts with one N.O. 
circuit closing ahead 
of the other. For 2- 
speed or sequence op- 
erations. 


Duplex N.O. and N.C. 

Contacts with stems ex- 

tended for tandem op- 

eration with another 
block. 


WITH ANY 


Momentary Contact 
Guarded Button Red 
or Black 


T 
* 


Momentary Contact 
Mushroom Button Red 
or Black 


qs 


Lockout Attachment for 

Momentary Contact! 

Buttons, with provisions 
for padlocking 


Maintained Contact 

Attachment used witk 

two Operators anc 
one Contact Block 


Selector Switch 2 Posi- 

tions or 3 Positions with 

4 different Operating 
Cams 


p 

Y e ~< í 

1 = à 
Selector Switch with 


Slot to discourage un- 
authorized operation 


Selector Pushbutton 
Combining Selector 
Switch and Pushbutton 
functions in a single unit 
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RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN Cl 
ION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION C 


ON CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION ci 
FIRST IN CIRCUIT PROTECTION CIRCUIT. SAFETY Fl 
OTECTION CIRCUIT SAFETY FIRST IN 
FIRST IN CIRCUIT PROTECTIC 


FIRST RY IN CIRCUIT PROTECTION CIRCUIT sar 
— BIT PROTECTION CIRCUIT SAFRTY FIRST IN CIRCUIT P 
FIRST ! ON CIRCUIT SAFETY FIRST IN CIRCUIT. PROTECTION CIRCUIT SA! 


ws GNE. 


ICTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFELY ==- IN Circuit Pi 
PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY ~~~ 1 
— 7-*iRCUIT PROTECTION CIRCUIT SAFETY FIRST IN 


LITTELFUSE ——“ 
FLUSH-LITE 


Ready after March 1, 1946 


This “tell-tale” lite is adaptable for use on home or industrial Q E nselj” ~ nn 
appliances, radio and television control panels or any electrically — | CIRCUIT SA 
operated (110-120 volt AC or DC) product where a visual indi- r it) : , CIRCUIT $. 
cator can be considered an additional feature. Flush-lites provide j 

an adequate, non-distracting glow (without change of eye adap- 

tation)—neontype bulb—low operating cost— 10,000 hours mini- 


mum life (vibration resistant)—and installation simplicity. 


the improve 
CIRCUIT in those whe 
leader. 


vie Flange beck of panel gy Terminal beck of panel ` j vtilis: vice 
* | ERcuim True ser 


k 
ua — —— —— — * " = d 


; best quality: 
Part No. 201001—attractive plastic housing (174 x % x 5%,"— mounting | . 
holes 1'5* centers — flange thickness 75"), solder finish terminals, 1/10 | — — 
watt neon bulb. ' "resident 


I 
LITTELFUSE INCORPORATED 


4757 N. Ravenswood Ave. 
Chicago 40, Illinois — CIRCUIT SAFETY FIRST IN CIRCUIT PRO 


-—TECITON CIRCUIT SAFETY FIRST IN CIRCUIT PROTEC CUIT SAFETY FIRST IN CIR 
JON CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFET IT PROTECTION. 


LITTELFUSE 
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; add 

: dependability 
: and long 

' life 


Smooth, instant make-and- 


break action in the switch of this 


quiet, 


Victor electric machine, depends on 
ong-wearing, breaker points. The 
Victor Adding Machine Company 
ound the right answer in Callite 
ungsten Contacts. 


ecause of its great mechanical 


trength, Callite’s tungsten “Type 
M" proved ideal in this application. 


illite tungsten contacts are avail- 


ON 425 YEARS 


FIONEENS IN T U 


| Subtract — : divide 
; Oxidation 
; and | 


; Wear 


: responsibility 


able in three types of crystal struc- 
tures for varied applications, in any 
required size or shape, standard or 
special. 


Callite offers contact users a wide 
range of other contact types and 
materials and practical help on spe- 
cific applications. In over twenty- 
five years, we have accumulated 
much valuable experience which we 
are glad to share with you. 


NGSTEN 
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for speed 
: and accuracy 


: multiply 
; precision 
: production 


Callite Tungsten Corporation, 551 
Thirty- ninth St., Union City, N.] 


WE 
~~ 


Tungsten, molybdenum, silver, platinum, 
palladium and alloys of these metals. 
Calliflex Thermostatic Bi-Metals; Callinite 
Facing Material. Send for bulletins. 


CALLITE 
TUNGSTEN 


METALLURGY 





BODINE OFFERS... 


GREATEST NUMBER OF 
STANDARD MOTOR SPECIFICATIONS 


Sleeve or ball bearing 


Quiet running 


Thoroughly dependable 


Compact 


Machine designers, appliance manufacturers, and instrument. makers 

can profit from Bodine’s wide selection of standard fractional horsepower 
4 motors when reconverting to civilian production. The Bodine line com- 
prises over 3,000 standard motor frames, sizes, and windings. 

With this wide Bodine selection there is no waiting for special frames 
to meet unusual space requirements . . . no special windings . . . no design- 
ing of special gear ratios, because Bodine’s speed reducer type motors 
alone exceed 2,000 combinations. There is a standard Bodine motor to 
meet almost every space and service requirement. 


Also—one other important consideration: The Bodine engineer is ready 
to help you in problems of motor application. His service is available 
without obligation. 


BODINE ELECTRIC COMPANY 


2260 W. OHIO ST., CHICAGO 12, ILL. 


A SIGNAL "SCANNER" 
THAT TRANSMITS PICTURES 


Transmitting pictures by wire or radio is done by a signal “scanner.” 
A photoelectric cell picks up light and dark reflections from the original 
copy as it is scanned on a revolving cylinder. 

The contrasting reflections are transmitted as impulses and are received 
by a somewhat similar instrument at the receiving station. 

For accurate reproduction, the revolving cylinders of both sending and 
receiving instruments must be perfectly synchronized. The clear repro- 
duction obtained from Alden Standard Signal Scanners is due to the 
closely synchronized mechanisms driven by Bodine speed reducer motors. 
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MORGANITE SEAL WASHERS 


prescription for equipment 
and machines running high temperatures! 
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The MORGAN KNIGHT 
typifles the aggressive 
spirit of MORGANITE en- 
gineers in vonquishing 
frictional and lubrication 
problems. Look for his 
regular appearance with 
other timely, concise data 
for industry. 


ond 
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FOR GREAT 
ACHIEVEMENT: 


A request on your company 
letterhead will bring to you this 
valuable technical bulletin. 


Nue latest technical data on Kovar-glass hermetic 
sealing, representing the results of extensive research and 
users’ experience, are made available in a new publication, 
Stupakoff Bulletin 145, “Sealing Glass to Kovar.” 


Kovar-glass seals are used to protect apparatus and its 
contents from damaging atmospheres, and to maintain 
vacuum or gas tightness within a container. 

For your copy of this timely bulletin on techniques and 
applications of hermetic sealing, write Stupakoff Ceramic 
and Manufacturing Company, Latrobe, Pa., distributors and 
fabricators of Kovar. 


* BUY VICTORY BONDS * 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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These Design Features of 


CENTURY FORM J 
SQUIRREL CAGE MOTORS 


Assure Protection 
and Long Life On 
General Purpose 
Applications 


; Bearing Brackets are ruggedly built to maintain 
bearing alignment; top half is closed to prevent 
falling objects and dripping liquids from entering 
the vital parts of the motor. Cooling air enters 
through openings in the bottom half of the bracket. 


Bearing Nuts and outer Grease Seals lock the 
inner ball bearing race on the shaft and fit over a 
machined concentric extension on the inside of the 
bearing housing in the end bracket — forming a 
grease sealed enclosure — keeps dust out, grease in. 


Lock Washers hold the bearing nuts tight. 


Ball Bearings are grease lubricated, self con- 
tained, single row open ball bearings. Bearings may 
be removed and cleaned or replaced and positively 
ocked in place when reassembled. 


irease Seals extend over a machined concentric 
tension on the inside of the bearing plate, forming 
jrease seal for the inside end of the bearings. 


Bearing Plates hold the outer bearing 


| in place and close the inside of the 
iring housings. 


7.Ventilating Fans, one on each end of the rotor, and 

scientific arrangement of air passages remove heat 
and reduce danger of hot spots — assure long in- 
sulation life. 


8.Welded Copper Squirrel Cage Rotor provides 
positive uniform cross section of conductors which 
gives uniform operating characteristics and long life. 


3.Cast Iron Frame is rigidly reinforced with inner 
ribs; ventilating passages are large and smooth. 
Stator core provides a high degree of resistance to 
industrial atmospheres and moisture in damp areas. 
This is a result of Century's Triple Insulation — 
(1) high dielectric slot insulation, (2) use of the latest 
scientific developments in magnet wire, (3) windings 
sealed with Century special insulating compound. 


Specify Century Motors on all your electrically 
powered equipment. Engineered to the functional 


_ characteristics of the machines they drive to 


| assure top performance — Century Motors 


are a vital factor in producing a better 
product at a lower cost. 


/ 


CENTURY ELECTRIC COMPANY ^: 1806 Pine Street e St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


) ` - 
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...a valve that has been 
put through an uninter- 
rupted test of 70,000,000 
operating cycles over an 
18-month period...and 
ended up with a lot more 


useful life. 


*ASCO VALVE" 
Kutomatie Switeh Co 


B8 

-o 

= 

Ww" 
| 


Here's what makes this valve 


las 


4o sturdy and dependable: 


] ... all parts are generously 
dimensioned. 


-— 
E — 
= 
—— 
T 
— 
— 
unu 
de dm 
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... all moving and wearing 
parts are constructed for 
extra heavy duty. 


— e 


.. . Stainless steel valves and discs. 
This ASCO Solenoid Valve is a three-way pilot 


... precision wound beryllium copper 


| valve with %6” port and %” pipe connections de- 
springs. 


signed to automatically control the flow of AIR, 
WATER, OIL, CHEMICALS and other liquids and 
gases up to 212° F. It is but one of many ASCO 


...layer wound, synthetic resin im- 
pregnated, moisture-proof coil. 


... fully enclosed iron clad solenoid 
with integral conduit connection box. 


... heavy bronze body, stainless steel 
and mone! metal trim. 


Solenoid Valves from which to 
select the best type for con- 
trolling the liquid or gas in the 


machines you are designing. 


Write us fully about your problem 


We also manufacture a quality line of Automatic Transfer 
Switches, Remote Control Switches, Contactors and Relays 


Automatic Switch Co. 


41-M East 11th Street > 


New York 3, N. Y. 
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Established 1895.. Manufacturers of Laminated Plastics since 1911 — NEWARK 40e DELAWARE 
SS 


yontinental 


The part illustrated is an air- 
borne radio insulating part... 
made from grade "L" DILECTO 
z ¿3 a laminated phenolic plastic. 
It was sawed, milled, drilled, 
countersunk and tapped. Toler- 
ance requirements were close. 
DILECTO parts such as this one 
will be widely used in all 
branches of air transportation. 


d Special Form® 
dard Sheet 
s; and Part? 


ical E qui p 


ic 
Valves an 


d Fittings- 
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— FIBRE 


Here is a strong, tough plastic . . . with 
high electrical insulating properties 
that remain stable under extremes of 
temperature and humidity. DILECTO 
is readily fabricated on ordinary metal 
working tools. It is NON-corrosive 
and highly resistant to many chemicals. 

This versatile plastic may be the 
answer to your “What Material?” 
problem. C-D technicians will be glad 
to help you find out. Their wealth of 
“Know-How,” the result of a half 
century of service to industry, makes 
available to you thousands of case 
histories of solved design and opera- 
tional problems. 

* 
DISTRICT OFFICES 
NEW YORK 17 »e CLEVELAND 14 » CHICAGO 11 
SPARTANBURG, S. C.e SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
7 


IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO @ 


C O MF A NT 





CONTROL SIMPLIFIES INTRICATE 
OPERATIONS ON 


A simple push-button station mounted on the front 
of the machine, within easy reach of the operator, 
controls all operations on the BARNESDRIL 
No. 4014 Hydraulic Honing Machine. 


“3C" Direct Current Control panel illustrated is built 
into a compartment in the rear of the base, making 
a unit type machine. Besides controlling the drive 
motors—10 H. P. with reduced voltage starting for 
the hydraulic unit, 20 H. P. with dynamic braking 


for the spindle and 4 


4 H. P. for the coolant pump, 
the panel provides control relays to energize the 
Controlled Hone Expansion, Reciprocation and With- 
draw Solenoids, and a Time Relay to allow the hone 
to cut free after maximum expansion before it 
energizes the solenoid for withdrawing the hone 


from the work. 


HONING MACHINE 


This type of machine has been an important factor 
in speeding the production of vital Diesel Engine 
and Aircraft parts. 


Clark specializes in controls for modern, high speed machine tools. Let 


Clark engineers help you design the proper controls for your equipment. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO 


THE CLARK CONTROLLER CO. 


EVERYTHING UNDER CONTROL 
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The NATIONAL ACME C0. 


b EAST 131st STREET * CLEVELAND 8, OHIO 
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In this push - type Solenoid, we use a 
leather saddle, instead of the clips or pins 
commonly employed, to stop the return 


motion of the plunger. 


The leather saddle distributes the im- 
pact of the returning plunger, absorbs 
shock, cuts down noise, and adds literally 


millions of contacts to Solenoid life. 


A simple engineering idea—but it gives 
improved performance and longer wear 
wherever this type of Solenoid is used to 
operate hydraulic valves, brakes, clutches, 
switches, safety devices, etc. 

Engineered Solenoids are now more 
tools and 


widely used than ever—on 


fixtures as well as the common uses above. 


Namco Solenoids—with “Stellite”’-weld- 


T. 
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ed plunger contacts, are compact, rugged 
and dependable. 

Solenoids save many times their cost. 
by removing the need for complicated 
linkage, levers and other expensive moving 
parts that are subject to wear and get out of 
order. The net result of Solenoid application 
is generally better operation at lower cost. 

Namco Solenoids are engineered to suit 
your job. Tell us what you want to accom- 
plish—we’ll recommend the Solenoid that 
will do it best. When there must be termi- 
nals on or near Solenoids, we'll also recom- 
mend the best suited standard terminal 
blocks, if you'll tell us style of housing 
or mounting. 

For more details, write for Cata- 


log EM-46. 


Acme - gri 

: — 4-6 and 8 Spindle Bar and 
sin * Single Spind| 

uomatic Threading Dies and 


* Limit, Mo 
itches lor Starter 





Here is the fi 


rst all-die 
adjustable 


-Cast needle type 
Hundreds of 


the die Casting 
ernon engineers 


not consul, 


Us? 
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CREATIVE ELECTRICAL 
ENGINEERING... 
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THE Lelan d ELECTRIC COMPANY 


DAYTON, OHIO * IN CANADA, LELAND ELECTRIC CANADA, LTD.... GUELPH, ONTARIO 
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Boost the Fertamance 


OF YOUR EQUIPMENT 
with - 


RAYTHEON VOLTAGE STABILIZERS 





Es PRECISION, accuracy and de- 
pendability of much electrical equip- 
ment are impaired by varying supply 
voltages. 

If varying power supply handicaps 
your equipment why not install 
magnetic-type RAYTHEON VOLTAGE 
STABILIZERS? Long-proved, job-rated, 
and designed to meet practically any 
installation need, they are boosting 
performance in a wide variety of elec- 
trical equipment in many useful 
applications. 

Get these principal operating 
advantages: 


Control of output voltage to within --'296 
of 115 or 230 V. 


Stabilization at any load within rated ca- 
pacities. 


Quick response. Stabilizes varying input 












LZ voltage within 1/20 second. 

ZZ 

Zi è Entirely automatic. No adjustments. No 

ZA; moving parts. No maintenance. 

22 — For Radio e Television « C ications 
A Read the complete story in our Bulletin or Radio e Television èe Communications 
ZA 0148-537. Write for your copy today. Radar e Motion Pictures Sound Recording 
7 


Electronic Devices e Constant Speed Motors 


G Production Machinery e Signal Systems 
— X-ray Equipment e Testing and Laboratory 
2 AYTH FO Equipment 
A R N quipment. 


MANUFACTURING COMPANY 
WALTHAM 54, MASS. 








ELECTRICAL EQUIPMENT DIVISION 


Excelence in Electronics 
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In the field 
of countin 
utmost accuracy, in E roduced articles Electronic devices i 
profits are a fraction of ty. and economy. In the business of hos E " 
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are almost without 
g: counting, sorting, heating, 
tly and unreliable, you will 
problem ELECTRONICALLY. 
design, engineer- 
ll be welcome. 


c Controls 
— fields we cover include: 
: Industrial Controls 
: — Communications 
- Laboratory Test Equipment 


4. i 
Radio and Audio Equipment 
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STERLING ELECTRIC MOTORS, 
new YORK . — CHICAGO "NT ANGELES 
principal Cities 


Representative? in 
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BRADLEY 


LABORATORIES, INC. 


MET EU NEW HAVEN 10, CONN. 
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Ase you building or preparing 


to build machines on which electric 
motors may be exposed to dripping 
liquids, grease contamination, fall- 
ing objects, or any kind of mechan- 
ical injury from above? If so, here’s 
the answer to your problem. 

R & M Uni-Shell Motors—long 
recognized for uniform interchange- 
ability of all types in any one frame 
size (a big designer help in itself) — 
now offer uniform protection as well. 

In polyphase, single phase, and 
DC types, these Protected Head 


Motors contain no trouble-inviting 


vertical openings. Standard open 
motors, in fully sealed ball-bearing 
construction, provide drip-proof 
protection at no increase in price. 
Sleeve-bearing motors can be made 
drip-proof by the addition of cover 
plates to standard Uni-Shell heads 
without increase in length, hub to 
hub. 

Get all the facts, first hand, on 
this brand-new line of Protected 
Head Uni-Shell Motors by writing 
the Motor Division for your copy 
of Folder 1904, today. On your 


business letterhead, please. 


MOTOR DIVISION 


Robbins & Myers Co 


SPRINGFIELD, OHIO 


f Conado, Ltd 


ROBBINS & MYERS * INC. — 


ITORS - HOISTS - CRANES - MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 


In Canodo 
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SIMPLIFIED ... Features include 
CONSTRUCTION hop action contacts; 


high sensitivity; low 
operating power; statically balanced armature and 
contact assembly; six easily accessible adjustments; 
good contact wipe and stable contact pressure. 


Struthers-Dunn Type 79XAX snap action d-c 
operated relay is a-positive acting sensitive unit 


that finds a wide variety of applications in circuits 
with slowly changing control currents. Erratic 
operation and varying contact resistance en- 
countered with ordinary sensitive relays are elimi- 
nated. Applications for this popular relay cover a 
broad range of use from vacuum tube circuits, to 
overcurrent protection, pulsing circuits, and uses 


A typica! vecuem (vbe appiicsilon, A slight ineroase in where extremely close differential or sensitivity of 
plate current closes the relay, thus increasing negative 


bias on the amplifier tube vo that plate current through operation is required. 


the relay coil immediately decreases to a point close to WRITE for Data Bulletin 79XAX giving full 
the release value for the relay. Thus, any slight decrecse e e uu ° 

in light falling on the photo cell will reduce plate current construction details and outlining a variety of 
sufficiently to return relay contacts to normal position. suggested uses. 


STRUTHERS-DUNN, Inc., 1321 Arch Street, Phila. 7, Pa. 


STRUTHERS-DUNN 


DISTRICT ENGINEERING OFFICES: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHICAGO « CINCINNATI * 
CLEVELAND * DALLAS * DENVER * DETROIT * HARTFORD * INDIANAPOLIS * LOS ANGELES * MINNEAPOLIS * 
MONTREAL * NEW YORK * PITTSBURGH © ST. LOUIS *. SAN FRANCISCO * SEATTLE * SYRACUSE * TORONTO 
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MORE THAN 15,000,000 MicroMortors 


[n twenty years the Redmond Company has become an outstanding 
leader in the manufacturing of small fractional horsepower motors. 


Kgdmond COMPANY, Inc., OWOSSO, MICHIGAN, U. S.A. 


. Micromotors in sizes up to 1/25th horsepower, D. C. Micro- 
motors up to 1/20th horsepower, Speed Controllers, and Blowers. 
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Starting Torave in 200 200 200 
% of F, L. Torque min, | min. | min. 


Specifications of Type E-8 Motor 
DIMENSIONS 


115 VOLT CONTINUOUS DUTY IN 25° 


| Maximum H.P, | H.P. 


Your new product will perform better and 


have additional sales appeal 


dependable 


A modern, scientifically engineered motor, 
different sizes and 
styles made by Oster, is of prime importance in 
making your product perform satisfactorily. 


such as any one of many 


The model E-8 Oster Motor illustrated above 
gives you the advantages of light weight, com- 
pactness, and dependable, trouble-free perform- 
ance. Here are the details: 
HOUSING — Die 
FINISH — Black, baked enamel 


BEARINGS — Single or shielded ball bearings, or 
sleeve bearings. 


cast, open or totally enclosed. 


. . with a 


motor 


BRUSHES — Furnished with metal graphite or 
electro graphite brushes of ample size to assure 
unusually long brush life. Phosphor bronze or 
beryllium copper brush springs. 


WINDINGS — Available for operation oa 12, 2 
or 115 volts, in shunt, series, and split series types 

MOUNTINGS — Available for either base or flange 
mounting. 

MODIFICATIONS — Motors can be furnished with 
special shaft extensions, finishes, leads, etc. 
Motors can also be furnished for operation in 
high ambient temperatures and high altitudes. 

All ratings and data are approximate. 
Let us help you fit this and other famous 
Oster Motors to your requirements. 


24 


John Oster Manufacturing Co. 


DEPARTMENT P-30 " 


RACINE, WISCONSIN 
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» ++ when Variable Capacitor 
KNOW-HOW makes a difference! 


We design and build ONLY variable capacitors 
and mechanical tuning devices. 

This factor, more than any other, has con- 
tributed to the high degree of R/C specialized 
knowledge in the field of variable capacitor design 
and manufacture. 

With a history of almost a quarter of a century 
as suppliers to the set manufacturing industry, 
Radio Condenser Company offers the most com- 
plete engineering background in variable capacitors 
and mechanical tuning devices. à 


RADIO CONDENSER COMPANY à 
CAMDEN, N. J. ey N 


: MA t T 
RADIO CONDENSER CO., Ltd., Toronto, Canada ^4 — *8 


RADIO CONDENSER COMPANY 


SUPPLIERS TO SET MANUFACTURERS ONLY 
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These environment-free products 


show how Fedelco-Sealing can 
meet Your requirements 


Ideal working conditions are sealed-in, en- 
vironment sealed-out, by Fedelco-Sealing. 


l'edelco-Sealing insures the long life and unfailing per- 
formance built into your product, by sealing it into an 


At i i | : : : 
iny relay is sealed into this rectangular housing. Photos show: 1, metal housing, 2, relay air tight metal housing that keeps out bugs, dust, fun- 
mounted on heavy bracket and base, with tube for exhausting air; 3, completed enclo- 

sure, with three 6-32 mounting screws and terminals for soldering on No. 14 stranded "Us. moisture. and tampe ring. 

wire. Tube has been sealed off. 


Designed for Your Requirements 


l'hese enclosures are designed and engineered to fit vour 
product and your specific require ments. Cases can be of 
any required shape, with various provisions for mount- 
ing. ‘Terminals can be wired to an octal plug, or to sol- 
der terminals. Interior mounting and brackets are spe- 
cially designed. Cases are exhausted and filled with 
nitrogen or other gas. Enclosures can be designed to 
withstand shock and vibration of any degree specified 


We Fedelco-Seal your product, 
or show you how to do it 


Ship your product to us, and we will design the enclo- 


sures, and complete the Fedelco-Sealing job. Or, if your 
Larger relay, with specially designed anchor plate mounting to withstand shock and 
, Se 
vibration up to 20Gs. Relay is bolted to heavy bracket and anchor plate (top left) and quantitie S justify, you can do your own Fe de le 20° eal- 
base plate. Completed enclosure (right) shows beads rolled into top and bottom of ing, with equipme nt we will de ‘sign for you. 
housing to grip both plates, and square base for bolting to frame. Lead wires have been 
soldered to octal plug. 


Get Details Now 


Send us a sample, describe 
your requirements and prob- 
lem, and we will give you 
complete and specific infor- 
mation. Write or phone us 
today. 


Three other specially designed enclosures. 1. Oblong case for a large relay, with leads for soldering connection. Mounting sockets in 
base for 8-32 machine screws. 2. Rectangular case for aviation type transformer, specially designed to fit same mounting as trans- 
former had before moisture trouble made Fedelco-Sealing necessary. 3. Small relay, arranged for plug-in 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois * Phone VINcennes 5300 
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i OR USE 
Dy ANY WAY YOU CHOOSE.. 


You can quickly make wiring connections to suit 
any type of machine mounting. Just see what you 


can do: 


Completely eliminate external conduit box by 
tucking 220/440 leads into internal conduit box 
through either of two lead outlet arrangements 


... Or rotate external conduit box to any of four 
different positions 


... or move box to opposite standard simply by 
removing rotor and turning stator 180 degrees. 


Now — before you buy another motor — write or 
call your nearest Reliance office for Bulletin C-118 
containing complete information on this and the 
many other important advantages of these preci- 
sion built Reliance Motors. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1080 IVANHOE ROAD fs CLEVELAND 10, OHIO 


Birmingham e Boston èe Buffalo e Chicago * Cincinnati « Denver * Detroit 
vary e Greenville « Houston * Kalamazoo e Kansas City èe Knoxville 
|; Angeles e» Milwaukee  * Minneapolis e New Orleans e New 
York + Philadelphia e Pittsburgh èe Portiand, Ore. e Rockford, lll, e St. Louis 

San Francisco + Seattle + Syracuse * Tampa * Washington, D. C. 


RELIANCE “MOTORS 
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TO INDUSTRIAL 
ENGINEERS AND EXECUTIVES 


20-page booklet showing how electronic equipment is being 
used in industry today —to cut costs, increase production, and, 


improve product quality 


[ERE—in convenient, easy-to-read form-—are sixteen 
t authentic case histories, telling how different indus- 
trial electronic devices work, and how they have saved 
time, money, and materials, for many different industries. 
Simply written, non-technical, illustrated, these case his- 
tories contain many ideas that may be useful to you. 


à 


at rok Any of the ideas dis- 
cussed in this booklet may suggest ways in which your 
company can adopt electronic methods to save money, 
increase production, perform manufacturing operations 
not possible by other means—or ways in which electronic 


MAIL TODAY WITH YOUR COMPANY LETTERHEAD 


Radio Corporation of America 
Commercial Engineering Department, Section 62-62Y 
Harrison, New Jersey 


Your booklet, “16 Examples of RCA Electron Tubes at 
Work in Industry,” containing authentic case histories of 
industrial electronic applications (with photographs, draw- 
ings, diagrams, etc.) is of interest to our company. Please 
end my free copy to 

Name 

Position 

Address 


Zone 


ntrol \ighting 
ie high speed ardening 


surf ace n 


rovide 
switching | 
' machine - t00 


stime’ . 
operation 
ood - ponding 


devices can be designed into the products you manufac- 
ture to provide improved performance 

t v ' Case histories like these, which 
have appeared in RCA advertising for over two years, have 
attracted much favorable comment from industrial engi- 
neers and executives. Because the information they con- 
tain has proved so useful, 16 of the most popular applica- 
tions have been reprinted in this 11" x 14" booklet. 
YOUR For your free copy of this 
booklet, write to us for *16-Examples Booklet," or simply 
attach the coupon below to your company letterhead. 
Please indicate your position, and mail it to us today. 

The Fountainhead of Modern Tube 


| BUY BONDS 

AND 
! KEEP 'EMI 

| 


RADIO CORPORATION OF AMERICA 


TUBE DIVISION, HARRISON, N. J. 


Send for copy today 


r 


enm ene amem 
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SENSITIVITY 


, ' — CONTACT PRESSURE 
| DEPENDABILITY 


LONG LIFE 


COMPACTNESS 
VERSATIUTY 
— — 
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PEEL T E N ERENT A EOE PIER I Hi HT T T E U RERE 


AUTOMATIC ELECTRIC'S CLASS ‘‘B’’ RELAY 


All six of the features you want— perfectly combined in one unit— 


that's what you get in this new relay. It meets all purposes, in 


widely varied applications, without compromising with the most 


exacting requirements. For in the Class "B" relay, Automatic Elec- 


tric has combined the features you need —a// of them, and each ip 


greatest measure. 


Independent twin contacts for dependable contact 
closure... efficient magnetic circuit for sensitivity and 
high contact pressure . . . unique armature bearing 
for long wear under severe conditions . . . compact 


design for important savings in space and weight. 
Now available for coil voltages to 300 volts DC and 
230 volts AC, with capacities up to 28 springs; 
also with magnetic shielding cover, when specified. 


The Class "B" relay, and mony others, are shown in Catalog 4071. Write today for your copy. 


glays 4 


AUTOMATIC @ ELECTRIC 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET + [CHICAGO 7, ILLINOIS 
In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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COMPACT DESIGN 


FRONT OR REAR MOUNTING 


SCREW OR SOLDER TERMINALS 


@ R-B-M announces a new and improved design of 


magnetic relays rated 10 amperes at 24 volts D. C. 
and 110 volts A.C. and 5 amperes at 220 A.C. Re- 
lays rated at one horse power single phase 110 and 
220 volts A.C. Silver to silver contacts. Self-aligning 
armature. All wiring terminals accessible from front. 
Contact arrangement—single and double pole; nor- 


mally open, normally closed and double throw. Steel 


mounting with A. C. and D. C. relay mounting dimen- 
sions interchangeable. Available in open type or with 
sheet steel general purpose enclosure. Bulletin 510 
on D.C. relays and Bulletin 560 on A. C. relays avail- 
able upon request. Write Department OU v vac 


R-B-M MANUFACTURING COMPANY 
"Division of 
Essex WIRE CORPORATION 


LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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The motor you adopt for your product should be a 
motor designed for the job you have in mind—not 
just a stock model taken down off the shelf. It 
should be a motor that "fits" your space dimensions 
—that provides exactly the right torque and running 
characteristics—that is constructed to provide rugged, 
dependable service. 


In shaping your plans for new products, let Packard 
engineers design this motor for you. Years of know- 
how in engineering, production and research in 
making millions of motors for nationally known 
products are at your command. 
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The features that mean so much to quality are built 
into every Packard Sunlight motor: full-rated start- 
ing capacity to prevent starting strains; self-oiling 
cast bronze journals to reduce friction and minimize 
the need for servicing; full-gauge copper wire to cut 
down heat generation, and extra-heavy coatings of 
dielectric insulation on all wiring to guard against 
short-circuits. 


If you have a motor problem, let Packard design a` 
motor to do that job better. 


BUY MORE VICTORY BONDS 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors .. . washing machines . . . power-driven 
bench tools ... ironers ... milk separators . . . milking machines . . . furnace blowers... 
stokers ... oil burners... water pumps... ventilators ... and many other applications. 


DEPENDABLE APPLIANCE 
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Yes... no diamonds— 
but you can rely on 
Stackpole for just about 
everything else you need 
in the way of molded 
carbons, as well as 
graphites, metals, and 
compositions. The fol- 
lowing give some idea 
of the extent of the 
Stackpole line: 


SMALL MOTOR BRUSHES 
The nation's largest producer of brushes for frac. 
tional horsepower motors, generators, etc. 


BRUSHES FOR ALL ROTATING 
ELECTRICAL EQUIPMENT 
All carbon, graphite, metal and composition types— 
also rare metal contacts 


PACKING, PISTON and SEAL RINGS 
For all applications requiring an effective seal 
between a rotating and a stationary part 


SPECTROGRAPHITE NO. 1 
High-purity graphite for chemical and 
metallurgical analysis 


POWDER METALLURGY COMPONENTS 
Small sizes having special electrical characteristics 


CONTINUOUSLY ADJUSTABLE CARBON 
RHEOSTAT DISCS 
(Carbon piles) 


BATTERY CARBONS 
WELDING RODS, ELECTRODES, PLATES 
BRAZING BLOCKS 
POWER TUBE ANODES 
CHEMICAL CARBONS 
CARBON PIPE 
CARBON SPECIALTIES, ETC., ETC. 

* 


Special Electronic Components 


FIXED AND VARIABLE RESISTORS 
Volume and tone controls, etc. 


IRON CORES 
Standard and bigb-frequency types— insulated 
types, side-molded types, etc. 


SWITCHES 
Inexpensive line, slide, and rotary-action types 


WRITE for details on any product 


CARBON C0. 


. MARYS, PA. 


ý ca 
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Fourteen Mossmon Heavy Duty 


Lever Switches in use on Crouse- 
Hinds Airport Control Panel. 


©@ Londing lights, runway indicator, approach... 
14 different series of lights . . . are controlled by 14 
Mossman Series 4101 Lever Switches in this Indian- 
apolis Municipal Airport control panel built by 
Crouse-Hinds Company of Syracuse, New York. 


These 14 Mossman Heavy Duty Switches are vitally 
important components of the panel, providing in- 
stant, dependable control of the signal and indi- 
cating lights used to operate the airport. The panel 
is mounted on a standard metal-type desk which 
can be raised for wiring and inspection. 


Crouse-Hinds Company find Mossman Switches, 
with their various spring pile-ups, particularly suit- 
able for use in these airport control panels. The 
majority of these control installations are specially 
built to meet the requirements of individual airports. 


The Mossman Series 4101 Switch is a heavy duty, 
multiple circuit, positive action lever switch. The 
number and type of interlocking circuits are entirely 
at the discretion of the designer. An almost un- 


LEVER SWITCHES 


Mossman Series 410] meets the 
need for a heavy duty, multiple 
circuit, positive action lever switch. 


Heavy Duty 
Lever Switch 


limited series of combinations of contact assemblies 
may be built up to meet specific requirements. 


The heavily constructed chassis, consisting of a 
rigidly braced, heavy brass frame, assures con- 
stant adjustment. 


Many types of Mossman heavy duty, multiple 
circuit lever switches, turn switches, push switches, 
plug jacks and other special switching components 
are shown in the Mossman Catalog. Send for a copy. 


Mossman design and engineering service includes 
more than merely supplying a dependable switch 
for the job. We will work with your engineers to 
design covers and wiring arrangements to suit your 
specific requirements. Mossman sales engineers are 
located in principal cities. It will pay you to consult 


us about your switching problem. 


DONALD P. MOSSMAN, INC., 612 North Michigan Ave., Chicago 11, Illinois 


MOSSMAS 
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Wiener electric motors seldom need 
servicing because they are designed and 
built to give years of dependable, 
troublefree service. But when service 
is needed, users of Wagner motors find 
our coast-to-coast motor service quick, 
convenient, and efficient. This service 
means savings of time, effort, and 
expense. 


The map, pictured above, shows 
Wagner's nationwide facilities. The 
stars indicate Wagner Service Branches 
where, in addition to regular service 
repairs and parts being available, 
factory-trained engineers are ready to 
help you with your toughest motor prob- 
lems. The triangles represent Wagner 
Authorized Electrical Service Stations 
where motor repairs can be taken care 
of. The dots indicate the location of 
Wagner Authorized Electrical Parts Dis- 
tributors where genuine Wagner motor 
parts for replacement are available, 


Pictured at right is one of Wagner's 
branch motor repair shops in operation 
—this one at the Detroit Service Branch. 


MOTORS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
. 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


NoRol 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 


oast-to ~ wom llectric Motor | 
tie E Repairs z Service g 
o ee 
— — 
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Wagner Service 
Branches 
Wagner Authorized 
Electrical Service 
Stations 


Wagner Authorized 
Electrical Parts Dis- 
tributors 


Wagner Electric Corporation 


ESTABLISHED 1891 
6406 Plymouth Avenue, St. Louis 14, Mo., U. S. A. 


In Canada: Wagner Electric at Leaside, Ontario 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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That’s Why Monitor 


Rates First With Thousands of 
Motor Control Buyers 


No wonder Monitor rates high with men who know what a 
big difference modern, advanced design of motor control 


equipment can make in operating costs. 


Providing industry with advanced designs has been Moni- 


tor's major objective for over 56 years. Many of the more 
recent ones can be particularly helpful as part of your 


plant reconversion program . . . in terms oí lower costs 


and higher production. 


Printing presses, machine tools, ventilating fans, pumps, 
dairies—these are just a few of the applications where 
Monitor designed control equipment can prove especially 


advantageous. 


So whatever your needs . . . standard units like those 
shown at left or custom-built units which control entire 
multiple operations . . . see your Monitor Field Engineer 


first. 


A ONLY COMPANY IN THÈN 


MOTOR CONTROL INDUSTRY 
TO RECEIVE THE 
MARITIME M° ; 


IT wm Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


CANADIAN AFFILIATE * CANADIAN CONTROLLERS L7D. * TORONTO, ONTARIO, CANADA 
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Meel your 


UNITED C 
Tu _— 


pr oud of 
tatives. our Manufacturers’ Repres 
en- 


They ar 
ready to advi petent Electroni : 
is c En 
of Electronic s and co-operate on the a s — 
s to industry. Present yo — 
ur problem 


to your 

nearest re 

prese 1 

prompt attention. ntative. It will receive 


CALIFORNIA INDIANA PENNSYLVANIA 
Signal Electric Company Law Instrument Company i 

336 South San Pedro Street Box 95 424 First — 
Los Angeles. California Angola, Indiana pittsburgh 19, Penna. 


< Mr. W. W- Brunick Att: Mr. Ted Law Tel.: Court 1957 
Michigan 6314 Tel.: 408-J (Western Penna- and all West virginia) 


All Indiana except Lake County. (Also 

All heast Michigan é Northwest hio.) — 
Philadelphia 7, Penna. 

A. J. Nelson Company MASSACHUSETTS Tel. Spruce 2125 


Box 2244 : g Eastern Penna. (Also Delaware. Mar 
Denver. Holliday ey Street Sales Company and Southern New Jersey) 


(Also covers & S. Dakota; Wyoming, 

Nebraska Nevada Utah, Kansas. Boston. Mass 

Arizona & New Mexicc Tel.: Hancoc 
(Eastern Mass.. and all of Vermont, 
New Hampshire and Maine) 


James T. Castle 


yland 


pany 


CONNECTICUT 


Industrial Sound 6 Electronics Corp. MICHIGAN (Also covers Arkansas, Louisiand, 
333 Trumbull Street. C Ad Oklahoma and Northern Texas) 
Hartford 3. Connecticut arman ams 
Att: Mr. A K. Staunton, President 15476 James Couzens Highway Power Equipment Company 
; 412 Detroit. Michigan a: 
Tel.: 2-3121 Amusu Building 
i — — Tel University 4.9100 s 
Also covers Rhoc® Island and Corpus Christi, T 
Western Mas sachusetts/ Southern Michigan Att.: Mr 
Tel. 1305 


GEORGIA MISSOURI (Southeastern Texas) 


Walter V Gearhart Mr. Carl pP. Lohr WASHINGTON 
1067 Stovall Boulevard. N. Bo 5579 Pershing Avenue Jas J. Backer Company 
Atlanta, Georgia St. Louis 12, Missouri 2321 Second Avenue 
Tel.: Cheroke 5836 Tel.: Rosedale 0150 Seattle 1. Washington 
à labama Florida. Moe (Also covers southern Illinois) Att.: Mr. Jas. 
pare Tel: Moin 8811 
Also covers Idaho, Montana, Oregon. 


( 
ILLINOIS NEW YORK British Columbia and Alaska) 


Kahant Associates 
11 Park Place CANADA 


Harry Halinton 

— — Michigan m New York. New York Frederick C. Baker Company 
Chicago 11. Illinois 229 Yonge Street 

Tel.: Sup 0796 Att.: Mr E. M. Squire g 2e 


3 Toronto 1. Canada 
Also covers lowa Minnesota. Wiscon- Tel Courtland 7-5326 Tel.: El 4525 
sin, Northern Michigan & Lake (Covers eastern New York including the et. gin 
nty, Indiana counties of Onondaga & Northern Jersey) (All Canada but British Columbia) 


All communications relative to pusiness outside of the United States 


and Canada should be addressed to our Export Representatives: 


ROCKE INTERNATIONAL CORP.. 13 East 40th St. New York 16. N. Y. 


UNITE 
D CINEPHONE CORPORATION 


22 NEW 
LITCHFI 
EL 
D STREET, TORR 
* INGTON, CONNECT 
ICUT 
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HERE'S WHY PM RED BANDED! 


Years ago—1915 to be exact—we set out to build a line of 


The Howell Protected Type Motor, shown, gives com- 
plete tection against dripping liquids, metal chips 
and er falling particles. Completely streamlined— 
l non-breakable steel frame—malleable or steel 

st iron end plates and cast iron weatherproof 

box are standard construction features. Spe- 

zontal and vertical mountings are available. 

e in sizes 5 H.P. and smaller. Other sizes and 

types available up to 150 H.P. 
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motors to do specific jobs in industry. 

These jobs were all what you would call "tough jobs." They 
were gruelling tasks which required the precision-building of 
higher-quality motors, ‘They were jobs which demanded thor- 
ough insulation and sturdy construction. 

We built our motors to meet the rigid requirements of just 
such jobs as these. ‘To distinguish them from other makes, we 
put Red. Bands on them. We constantly challenged buvers to 


give "Red Band" Motors their tough jobs. 

They did! Performance alone brought bigger and bigger 
sales volume. Each year, more and more industries, like yours, 
learned to depend on Howell quality. 

Today, modern construction of our motors does not make it 
practical to include the Red Bands, but their quality is the 
same or better than that of the motors that bore the famous 
Red Band. 

To remind you that we are continuing our high quality con- 
struction and that we are zealously guarding our reputation 
we have put the Red Bands on the friendly Howell Horse, 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 





WHAT IS YOUR 
POWERING 22AM? 


€ We make no standard type motors BUT 
; if you have a special powering prob- 
lem, we will design and build a motor to 
meet those special requirements. 


Hundreds of machine manufacturers know 
from experience that there is no machine 
powering problem too difficult for us to solve. 
The thousands of custom-built Welco Torque 
Motors rendering low cost, dependable 
service throughout the country today are the 
finest proof possible of the unique and out- 
standing engineering "know-how" of The 
B. A. Wesche Electric Company. 


The special motor that others can't or won't 


build poses a particular challenge to us. In 
our thirty-five years of custom-built motor 
experience, we have successfully solved 
every powering problem placed before us. 
Because it is a matter of pride with us to keep 
that record perfect, you can depend on us to 
build the functionally correct motor to meet 
your special powering needs. 


EXCLUSIVE FEATURE 


The "Uni-frame" construction of WELCO Torque 
Motors provides for an easy interchange of 
A.C. and D.C. motors to fit the same housing 
or frame. Only WELCO has this vitally impor- 
tant feature. 


Write today for complete details. 


THE B. A. WESCHE ELECTRIC COMPANY 


1620-6 Vine St., 


Cincinnati, Ohio 
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R thousands of big wartime jobs 

requiring the use of magnet wire, 
engineers have turned to Auto-Lite. 
They know there is a margin of safety 
in Auto-Lite’s reputation for depend- 
able high-quality wire in a variety of 
insulation specifications. They know, 
too, that at Auto-Lite they can find 
such famous insulations as Vega 


Chromoxide that saves space and 
weight, Formvar and other examples 
of specialized engineering. 

Auto - Lite men of research have 
devoted years to the study of magnet 
wire, its various properties, its range 
of types and its many insulations. 
Put this **know-how"' to work on your 
electrical wiring problems. 


THE ELECTRIC AUTO-LITE COMPANY 


PORT HURON, MICH.. Wire and Ccble Division SARNIA, ONTARIO 


TUNE IN THE AUTO,LTE RADIO SHOW STARRING DICK  HAYMES — SATURDAYS 8:00 P.M. ET. ON CBS 
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ANOTHER WILCO DEVELOPMENT 
WILCO THERMOMETAL 
(Thermostatic Bimetal) 


Morflex 


Higher Deflection Rate * Greater Electrical Resistivity 


This new high action WILCO Thermometal broadens 
the range of Thermostatic Bimetal application. 


PROPERTIES AND CHARACTERISTICS—Morflex provides a 
10% higher temperature deflection and electrical resistivity 
for devices or instruments requiring extremely high sensi- 
tivity from 50° to 350°F. Whether the desired function is 
Temperature Indication, Temperature Control, or Tempera- 
ture Compensation, Morflex operates dependably and 
uniformly . . . saves space. 


WIDE APPLICATION FOR DOMESTIC AND INDUSTRIAL 
DEVICES— Morflex is supplied in strip or in straight canti 
lever blades, U-shapes, spirals and helices ...or as parts of 
assemblies with shafts, studs, brackets, contacts, braids 


or springs. 


CONSULT OUR ENGINEERING DEPARTMENT— Write the 
WILCO Engineering Department for help in developing the 
proper application of WILCO materials to your products. 
Send for FREE copy of the WILCO Blue Book. It contains 
charts, formulae, and full descriptions of all WILCO 
Thermometals and other products: 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver _RINGS— 

Platinum For rotating controls 
Tungsten SILVER CLAD STEEL 

Alloys JACKETED WIRE— 

Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— naiai, 


High and Low l'emperature ROLLED GOLD PLATE 
with new high temperature 


deflection rates. SPECIAL MATERIALS 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago — Detroit — Los Angeles 


WILLU THE H. A. WILSON COMPANY 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
+ ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 


adit 
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THIS MOTOR iS GEARED Ve 


— 


A small, light weight, but 
powerful unit that can be geared 
down as low as 106 R. P. M. for 
countless product applications 


Teaming up the advantages of a universal motor with a trim, 
modern gear reduction unit, this Dumore Motor has just the right 
combination of horsepower output, low speed, and high starting 

torque required on so many of today's peacetime products. The 
gear reduction unit, available in five ratios, provides a full load 
speed as low as 106 R. P. M. and the hígh torque needed to set 
relatively heavy loads in motion with ease. 

To help you incorporate the advantages of this compact power 
unit into your own product is a service Dumore Engineers are 
unusually well qualified to provide, for they draw upon a rich 

wartime experience in the development of all kinds of special 

motor design features for the armed forces. 

Pave the way for better product design and earlier produc- 
tion—“Motor-plan” your product now with Dumore Engi- 
neers. The Dumore Company, Motor Division, Dept. ML36, 

Racine, Wisconsin. 


CAUSE IT’S A 


iT DOES MORE BE 


( )Ri G 
p UM D FOR You FREE 


M 
OTOR SELECTOR 
TODAy, 


HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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WITH ALLIANCE 


When you want action— remote control, auto- 


. Selenium 


Conversion in battery charging. Fully 
matic or non-automatic, it will pay you to use automatic . . . absolute dependability 
Alliance Power Pact MOTORS. Not only in finished over wide temperature range.. . elimi- 
products, but as a flexible power source in your nation of maintenance costs . . . no 
own industrial processes, these miniature power | harmonics in DC wave... power fail- 
i i i ure protection ...small...compact... 
units really bring your product to life. i i ' i 
moisture and fungi proof...immunity 
Here are just a few of the ways that Alliance | to corrosive fumes...these features 
motors can add to the usefulness of any machine, | prove DC means SC... Selenium 


device or control. Of course there are many more! | Conversion in battery charging. If 
| you use DC . . . get the facts on SC! 


Electronic and electric controls, time, tempera- | SEND FOR BULLETIN 


ture, pressure and humidity controls, coin 
operated phonographs, drink and merchandise 
dispensers, fans, valves and blowers, door 


— — SELENIUM CORPORATION 
of AMERICA 


1719 WEST PICO BOULEVARD 


ey LOS ANGELES 15, CALIFORNIA 
E 
da 4 EXPORT DIVISION: FRAZAR & HANSEN 


IN MIND IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 


WHEN YOU DESIGN— KEEP 





ALLIANCE MANUFACTURING CO. * ALLIANCE, OHIO | 


122 
æ 
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A MOTOR takes a bath fo prove a point 


You can easily see that this new a-c 
SEALEDPOWER is a unique motor 
—with many exclusive features—but 


how will it stand up under really 


tough operating conditions? Can it 
withstand excessive moisture? What 
will be the effect of large quantities 
of dust in the surrounding atmos- 


phere? 


Answers had to be found to these 
questions before the motor could be 
offered to industry as an improve- 


ment over existing fan-cooled de- 


signs. So two brutal tests were 
devised: 

In performing the first test a standard 
SEALEDPOWER motor was placed in 
a tank containing six inches of water, and 
run for eight hours without stopping; it 
was then shut down and the operation 
repeated the following day. All during the 
operating period the ventilating fan of the 


motor continued to throw water over the 
frame, shields, bearing housings, shaft and 
junction box (see illustrations), thoroughly 
drenching the entire exterior of the motor 
and yet, at the end of the test, the motor 
was taken apart—and the inside was found 


to be “bone” dry! Excessive moisture will 
offer no problem to this motor. 


In the second test, a dense atmosphere of 


French chalk was kept whirling around 
the motor by means of fans. But, at the 
conclusion of this test, not a trace of chalk 
was found on the windings or elsewhere 
within the motor—conclusive proof that 


the SEALEDPOWER motor is truly 
dust tight. 


An exclusive Crocker-Wheeler de- 
sign, the SEALEDPOWER motor is 
suitable for applications where you 
have been using conventional fan- 
cooled motors. Why not try one of 
these motors—in an unusually damp 
or dusty location? 


Send for full information. Please 
write on your company letterhead— 


no obligation. 


THIS COUPLING 
IS UNIQUE, TOO 


The Crocker-Wheeler resilient flexible 
coupling consists of a spider, a flange, a 
ball retaining cover and six synthetic rub- 
ber balls—that's all there is to it! And 


yet, this is more than just a trouble-free 
coupling— it actually adds years to the life 
of both the driving and driven machines. 


The balls transmit torque, absorb shock 
and vibration, yet do not transmit end 
thrust. Available for shaft diameters up te 
8", these couplings require no lubrication, 
no maintenance of any kind. Write for 
complete information. 


\ 


tes 


CROCKER-WHEELER ELECTRIC 


A DIVISION OF 


JOSHUA HENDY 


IRON WORKS, AMPERE 30, 


NEW JERSEY 


Branch Offices: BÜSTON- BUFFALO-CHICAGO CINCINNATI -CLEVELAND- DETROIT -LOS ANGELES - NEW YORK~PHILADELPHIA-PITTSBURGH~SAN FRANCISCO- WASHINGTON 


SQUIRREL CAGE MOTORS 


Propi 


WOUND ROTOR MOTORS 


DIRECT CURRENT MOTORS 
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GENERATORS 


FLEXIBLE 
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DIXON'S TYPHONITE 


ELDORADO 


PENCIL SALES DEPARTMENT 20-J12, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, 


TIMERS 


TO CONTROL MOTORS, VALVES. SIGNALS, ETC., PROVIDE 
DUAE IC OPERATION—INCREASE PRODUCTION—IMPROVE 


ONE CYCLE RESET TIMERS 


e 


Single interval Multiple Interval 
Adujstable on Adjustable. 
Dial. Bul. 286 Bul. 260. 


REPEAT CYCLE TIMERS 


Single Circuit Multiple Circuit 
Dial Adjustment Cam Adjustment. 
Bul. 265. Bul. 264. 


EAGLE HAS A COMPLETE LINE TO PROVIDE TIMER BEST 
ADAPTED TO EACH APPLICATION. 


EAGLE SIGNAL CORPORATION 


206 20th St. MOLINE, ILLINOIS 





^ SPOTS OF HEAT" 
> INTO ANY MACHINE 


G-E CARTRIDGE 
HEATERS 


(One of the popular G-E midget heaters)' 


TO PUT 


Use these convenient electric heaters to build localized 
spot-heating into processing machinery, such as embos- 
sing presses, die blocks, sealing machines, glue pots, etc. 
Easily installed—simply drill a hole in the part to be 
heated, insert the cartridge heater, and connect into 
the nearest outlet. Unusually durable, they give long 
efficient service. Temperatures up to 1200 F. Sizes 


from 1)4 to 8) inches long. PRICES FROM $2.20 
SEND FOR GED-650 $ 


Here, in one small book, are the 
answers to the hundreds of small 
heating problems that arise daily 
in industrial plants to puzzle elec- 
trical engineers, superintendents, 
foremen, owners, and mainte- 
nance men. General Electric Co., 
Schenectady 5, N. Y. 


*OTHER G-E HEATERS: CARTRIDGE HEATERS e HEATING CABLE e CONVECTION HEATERS » 
CALROD IMMERSION HEATERS e STRIP HEATERS e CALROD HEATERS e FIN CALROD HEATERS 


~ 


GENERAL 6) ELECTRIC 


AT 
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an now be replaced by one single-unit, 


TECHNICAL DATA 


O watts, for 12-, 24-, or 32-volt sys- 


5( temp. rise Maximum starting 


60 foot pounds. Two gear reductions 


)] I 


init: 23:1 for cranking; 215:1 


Iorque-limiting clutch built in 
most engines through available 


tino Í | 
ng brackets. 


Send for your copy of new EEMCO cata- 
log Custom Built Motors for a World 
of Needs''— no obligation. 


DIRECT-CONNECTED 


2 iN] 


STARTER 
GENERATOR 


Separate gear-driven generators and starters 
darect-drive starter-generator that weighs only 19 
pounds. An EEMCO starter-generator on an air- 
craft engine can save up to 20 pounds of weight. 
This means more gasoline (extending cruising 
range) or more baggage can be carried. In addi- 
tion, wiring and servicing is simplified and space 

is conserved through the 2-in-1 design. 

These sturdy units are built for long service 
They have plenty of torque for starting four- 
cylinder engines up to 125 hp. This same torque 
will start even larger six- and eight-cylinder en- 
gines. As generators, they deliver 500 watts, con- 
tinuous duty. A torque-limiting device built into 
the unit protects against damage from engine 
backfire. The direct connection to the engine 
crankshaft eliminates need for gear drives. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from 1⁄4 to 7Y2 HP; speeds 
1150, 1750, and 3500 rpm. Built for A.C. single- 


phase or multiphase currents. 


OHIO MOTORS INCLUDE 
Split-Phase induction to Va HP Torque to 100 oz. ft. 
Direct Current to 1 HP Shaded Pole to 1/30 HP 
Qepesiter 3o 2 209 Synchronous to 4 HP 


Polyphase to 2 HP 
Aircraft Motors A.C. to D.C. Motor Generators 


Shell Type to 7'/; HP to 500 watts 
High to Low Voltage D.C. Dynamotors up to 300 watts. 


Tell us your requirements and we will advise with you 


THE OHIO ELECTRIC MFG. CO. 


5911 Maurice Avenue Cleveland 4, Ohio 








Many manufacturers now 
use a uniform size and shape of thermostatic 
bimetal element in building a “line” of circuit 
breakers covering a range of circuit ratings. 
This is made possible by selecting a type of 
bimetal based on its electrical resistivity. The 
following types cover a wide range of electrical 
resistivity values: 
Electrical Resistivity Recommended Type of 


ohms per cir. mil ft. Thermostatic Bimetal 


Chace No. 3300 
Chace No. 6125 

. 6150 
Chace No. 6200 
Chace No. 6300 
Chace No. 6400 

. 2400 
Chace No. 6650 
Chace No. 6850 


Chace makes 35 types of thermostatic bimetal, 
each offering specific advantages. Our en 
gineering department will gladly assist you in 
selecting the type bimetal best suited to your 
requirements. Sold in sheets, strips, shapes, 


and sub-assemblies to specifications. 


wu. CH ACE co 


TT X 
Thermostatic Bimetals and Special Alloys 
1607 BEARD AVE * DETROIT 9 , MICH. 
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YOUR PRODUCT, YOUR PLANT, YOUR POST-WAR PLANNING 


THERMONICS is the science of temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly accurate thermal control of wide applica- 
tions. Many thousands of applications and tests have 
proven the efficacy of the Fenwal Thermoswitch, prime 
factor of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 


Thermonics as a science in itself earns and deserves 
the attention of: 


e all processes and produc tion requiring regu- 
lation of extreme or moderate te mpe ratures 


$ makers of equipment requiring light weight, 
compact, efficient thermal regulation; 


€ makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control. 


ling or indicating excessive or dangerous 
changes i in temperature is essential. 


THERMOSWITCHES 
FOR COMPLETE TEMPERATURE CONTROL 


I5 Pleasant Street, Ashland, Massachusetts 
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THERMOSWITCH is the prime factor 

in Thermonics. So many are the func- 
tions of THERMOSWITCH, and so com- 

prehensive is the fie ld of Thermonics, 

that practically all processes of manu- 

facture requiring accurate thermal 

regulation are served by THERMO- 

SWITCH. Few, if any products whose 

efficiency depe ‘nds on temperature 

control, exist today or are planned, 

that can omit the consideration of Thermonics in basic 
engineering and the use of THERMOSWITCH for functional 
competency and economy of operation. THERMOSWITCH 
in its many types and adaptations, offers a lightweight, 
compact vibration- proof, highly sensitive yet rugged 
regulatory and detectory unit of almost unlimited utility, 


Fenwal's data folder on Thermonics will prove of e 
value to engineers. Your copy is ready for you, 





implicity 


OF DESIGN 


Dependability 


ELECTRIC 
CONTROL 


The One-piece Spring 

pre-stressed to the exact : 
degree requisite for the 

desired operating charac- Doo 
teristics . . . completes a — 
high-current circuit be- ks 
tween a common terminal 

and either of two, solid-silver, stationary contacts. 


Positive Click Action 
when low force is applied to 

the critical stressing area 

of the spring . . . snaps the 
movable contact rapidly 
across center, giving de- 
pendable make and break 

of electric circuits. 


The Elementary Principle 


utilized in diversified forms . . . suits Mu-Switch 
to varied control and indicating circuits. Write 
today for your copy of the new Mu-Manual giving 
detailed performance and application data. 


MU-SWITCH 


CANTON, MASSACHUSETTS 


MU-SWITCH CORPORATION, INC., 7 
Canton, Massachusetts 


Please send my copy of the new Mu-Manual. 


We use switches for 


Name 


For sure 


CLICK ACTION Company 
SAY Street & No 
"MU" (mew) * 
City 
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Check with EICOR 


roster of all Eicor products, in their 
various types and sizes, shows an astonish- 
ing number and diversity. But of special 
interest to users of rotary electrical equipment 
is our ability to produce units unusual in 
design or performance . . . and do it 
quickly, accurately, and at reasonable cost. 

Serving in an endless list of special 
applications, these developments include 

. the smallest commercially produced 
dynamotor, for 10 watts continuous out- 
put, in a 2-5/16" diameter frame and 
weighing only 34 ounces . . . a motor 
rated 1/5 hp at 3800 rpm for intermit- 
tent duty, 2-5/16" in diameter, weight 38 
ounces . . . an aircraft iriverter to 
supply output of 100 va, 400 cycle, single 
or three phase, in a 3” frame and unit 
weight of 534 lbs... .a .6 hp, 4000 
rpm, intermittent duty motor, 4” in 
diameter and 9!5 lbs. weight . . . a 
dynamotor 4-1/16” in diameter which 
supplies 32 watts continuous output per 
pound weight . .. à 12 vdc motor rated 
14 hp at 1700 rpm with 150 in. Ibs. 
lock torque in a 5144” frame. 

These highlights are an indication of 
what EICOR has done in the past. In the 
days to come our creative engineering 
will solve similarly difficult prob- 
lems involving motors, dynamotors, 
and generating equipment for in- 
dustry. Your inquiry is invited. 


E ICOR oll RAYC- 1501 W. Congress $t., Chicago, U. $. A. 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U. S. A. Cable: Auriema, New York 
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THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 


qsdsqA-w aav PREY Ee ae re 
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WESTON THERMOMETERS 
are ALL-METAL for ALL-ROUND ruggedness! 


In tough spots like these, 
and many others too, 
Weston All-Metal Indus- 
trial Thermometers with- 


stand shaking up without 


breaking down. Even the 
severe vibrations of pump- 
ing units or Diesel engines 
do not affect the long-term 
stability of Weston Ther- 
mometers. 

Basic to their all-round 


ruggedness is an all-metal 
construction that insures 
sustained accuracy (within 
1% full-scale) over long 
periods of time. There are 
no liquids, gases, capillaries 
or other troublesome parts. 
Simply an. all-metal tem- 
perature element safely 
sheathed in a rugged stain- 
less steel stem. 

Weston All-Metal Ther- 
mometers are available in 


scale lengths 6", 9", 12" 


Weston m 


... stem lengths from 212” 
to 48” ... ranges from 
—100°F to + 1000° F. Lit- 
erature gladly sent on re- 


quest ... Weston Electrical 
Instrument Corporation, 
684 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

[= : ] 


j 
1 
i 


All Metal 
ERMOMETERS 


VTL LA 
7727] 


FOR 


LOUD SPEAKERS 


| and from 


From !^ oz. to over 30 Ibs. 
start to finish... Arnold manufactures 
better Alnico permanent magnets for 
loud speakers. They are now available 
for all civilian applications, and include 
the proposed Radio Manufacturers 


Association standard speaker magnets 


in Alnico V. 


The speaker magnets illustrated above 


are representative, yet are just one 


type of permanent magnets described 


in the new 24-page Arnold bulletin, 


"Permanent Magnets for Industry 


WRITE TODAY on your 


company letterhead 
FOR THIS NEW BULLETIN 


= 


&- THE ARNOLD. ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


Speci sts in the manufac 
ALNICO PERMANENT MAGNETS 
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Chromy says: 


CHROMALOX 
j Electric 


HEATERS 


"The heat is on?’ 


CHROMALOX EQUIPPED MILK PACKAGING MACHINE 


Milk Containers are heat sealed under 3000 lbs. pressure 
and tamper-proof stapled with heat sterilized wire. 


Keener competition demands more efficiency in operation! 


Ve atile HEAT — You can apply a the application, can be easily regulated 
CHROMALOX Electric Heating Unit or and maintained—day in and day out—by 
à CHROMALOX Engineered Application thermostat or switch. 


wherever you need or use on-the-spot 

heat for space, gases, metals or liquids. Economical HEAT — Installation and 

z ; maintenance costs are low. You put all 
o olled HEAT. -y ou get moreuni- of the heat right where you need it when 

formity of product or process. Exact you need it. You save in other ways too. 


temperature—to 1000^F—as required by Get the facts. 


7535 Thomas Blvd. :* Pittsburgh 8, Pa. 


Need More 
Information? 
Write for '' 100 Ways 
to Electric Heat” 


b p 
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MODEL 600, range of 
service up to 6 h.p., also 
MODEL 300, up to 3 b.p. 


Designed for operating loads to 6 h.p. 

over a wide speed range, the Salsbury 

Automatic Clutch takes hold smooth- 
ly and easily—absorbs momentary over- 
load, eliminates starting shock—speedily 
arrives at driving speed. 

The mechanically-controlled centrif- 
ugal action of the clutch is entirely auto- 
matic. As drive shaft gathers speed the 
clutch engages and power is applied until 
load is picked up and full driving speed 
achieved. 

For complete engineering informa- 
tion showing how this automatic clutch 
will serve you, write us today. 


" | Sai sever 


Ask for Bulletin 4501 
A PRODUCT OF 


SALSBURY MOTORS, INC. 


4464 DISTRICT BOULEVARD, LOS ANGELES 11, CALIFORNIA 


3 important books on 


TOOL DESIGN 


written for you by an expert 


TOOL DESIGNERS will 

tell you that every book 

on tool engineering by 
C. W. Hinman is a 


MUST 


Send for them 
on approval 


DIE ENGINEERING LAYOUTS AND FORMULAS 


A practical toolroom engineer brings you in this new book the 
gist of his 40 years’ experience in interchangeable manufacture. 
Here are drawings and photographs with detailed explanatory 
text of 90 percent of all the key designs used in tools for press- 
work. Includes all the necessary mathematical formulas for laying 
out the assembled dies in a clearly rendered drafting technique— 
shows dies for producing war equipment that reveal basic prin- 
ciples of many key designs that will have wide application in 
fabricating an endless variety of small precision parts after the 
war—shows you the drafting shortcuts that war production has 
worked out. 497 pages, 311 illustrations, $5.00. 


PRESSWORKING OF METALS 


A valuable reference for the design of press tools and the fabri- 
cation of metals in power presses—a reliable source for everyday 
use on bench, desk or drawing board. Gives numbers of basic 
designs, each of which embodies the means of simplifying press- 
work, improving results, saving material, cutting costs, or accom- 
plishing difficult operations. From them toolmakers and designers 
can get endless ideas for solving specific problems of their own. 
443 pages, 423 illustrations, $4.00. 


PRACTICAL DESIGNS FOR DRILLING AND MILLING 
TOOLS 


A practical manual on computing, drafting and designing of 
drilling jigs, gages, hand tools, tapping and milling fixtures. 
Features a clear presentation of principles of design, shown by 
the unusual method of illustrating them in typical designs for jigs, 
fixtures, attachments, and accessories useful in drilling, milling, 
and tapping practice, and then giving concise discussion of the 
important elements and utility of these designs. In this way the 
reader will get a review of 90 per cent of the principles involved 
in the design of these tools—principles that can be applied in an 
infinite number of designing problems. Numerous suggestions on 
drafting, formulas and mathematical helps for the draftsman, etc. 
are given. 171 pages, 184 illustrations, $2.50. 


All 3 books by C. W. HINMAN 


Former Chief of Jig and Fixture Design, Western Electric Co., Chicago: 
former Chief Tool Engineer, Automatic Electric Company, Chicago. 


. . . I 
Examine them 10 days FREE — mail this coupon 
SSSSSSSSSSSSSSHSSSSSSSSSSESSSSSSSSSESESSSESSSSSESESESEESESEES SE EEEE EE SESEES SSF 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
Send me the books checked below for 10 days’ examination on ap- 
proval In 10 days I will pay for the books, plus few cents postage 
or return them postpaid (We pay postage on cash orders. Same 
return privilege.) 
([] Hinman — Die Engineering Layouts and Formulas, $5.00 

O Hinman — Pressworking of Metals, $4.00. 


O Hinman — Practical Designs for Drilling and Milling Tools, $2.50. 


Address 
it 


. 

. 

^ 
City and State 
Company ..... 


to 
— 
e 


Position 


— — — — —— 
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COMPACT CONTROLS 
t with Allied's "E" and "F" Relays 


y 

ESIGNED for electronic controls in 
"1 D which space limitation is a criti- 
ure. rS A cal factor, the E relay is small enough 
wd | à; to fit into an area of approximately 
ying e EM ' d^ one cubic inch. Light too, it weighs 
= x i about one ounce. TheF relay, although 
. in available in two pole, double throw, 


= E is only slightly larger and weighs less 
than two ounces. 
The E relay illustrated is a single pole, double 


throw arrangement. The standard silver contacts Used in your electronic assembly 
d or 118 volts AC nos-inductive. Insulation is bake. these relays will save you space and 
asi arrangements may be furnished. The E ie 13/16 weight. Moreover you will be assured 
ress- ee ee me ee) 9m a of positive and quiet operation, for 


into these relays go the same careful 
own. design and manufacturing precision 
found in Allied's larger relays. 


Whatever your relay applications, 
check with Allied. In addition to sen- 


g of ; pue — E sitive, telephone, power, differential 
E | E Fr > and other types of relays Allied man- 
jigs, "r ^ aii ufactures solenoids and electro-mag- 
2 e pt netic devices. A number of strategic- 
y the | i A ally located plants are available to 
ve J— as supply your immediate requirements. 
18 on * j Allied's quality standard is in keep- 


, etc, ing with your post war products... 


write today for more information. 


The F relay shown is a single pole, single throw 
normally open combination. The standard contacts 

three amperes at 24 volts DC or 115 volts AC 
non-inductive. kelite insulation is used. May be 
supplied on other contact combinations. Silver is 
standard contact material, alloy contacts can be 
substituted. The F is 1 11/32" high. 1 3/16" wide 
and 1 3/32" long. Weight is 175 ounces. 






2.50. 


ALLIED CONTROL COMPANY, INC. 


to 
— 
© 


l 


1945 


) ~ - 
Propucr ENGINEERING DECEMBER, 1945 


If you plan on using 
one or more of the electronic de- 
velopments of wartime in your 
postwar manufacturing, then let 

Acme engineers as- 
sist you in making 
a better perform- 
ing, greater service 
product through 
P transform- 
er design. 
The transformer (at right) is Acme designed 


to provide better performance for a resis- 
tance type welder. 


The transformer (at left) is one of the many 
Acme standard design radio transformers 
that can be produced in quantity. 


fo add sales appeal to your product | — — — — - 


with ALLIED’S new, slide-type SNAP-SWITCH 


(Ma 757 
Here's Allied's new slide type snap-switch — Acme -u Mba UC 


adaptable to a wide variety of applications. 
You will find it particularly helpful to you in 
meeting the rigid space requirements of your 
small portable electric tools and appliances. 


The switch is actuated by a slide type molded 
bakelite button. A formed steel housing and 
heavy laminated bakelite base provide struc- 
tural rigidity and maximum insulation. An un- 


usual torsional spring arrangement, developed «LE TROUBLE-LAMP SET 
by Allied, assures positive snap action and high v^ N 
contact pressure. This switch is quickly and easily $4 


installed. 

protected by locked cover, which, 
opened, acts as reflector to give 
maximum light diffusion. 

for special adaptations of this switch. Write or | Socket has new "S" type clamp. 
wire today for prices. Clamp-on Socket can be used 

as general accessory socket 

for fans, etc. 


The type E4 as illustrated and described is 
immediately available. Consult Allied engineers 


The E4 switch illustrated is available as single pole 
double throw, single pole single throw normally open or 
single pole single throw normally closed. It is rated at 
300 watts A.C., 3 amperes at 115 volts A.C., ¥% amperes 
at 115 volts D.C. non-inductive. The switch is 1 5/16" | 
long, 5” high, 9/16” wide. Switch is tapped for mount- No. DL-12 Socket 
ing with two 3-48 machine screws on ] l/g" centers. Lom Sat « Trouble No. 2149 
Weight approximately !/? ounce. " 


ALLIED CONTROL COMPANY, INC. CoLe-HERSEE 


GENERAL OFFICES: 2 Eost End Ave. (ot 79th 
St.) New York 21, M. Y, Factories: New York 
City (2 Eés Ead Ave.] — Plemtville, Conn. COMPANY 


Chienqe- 4321 Kase Annaan; Chao ds. Ui. QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 


inc., 1633 South Mope St., Los Angeles 15, Col. —— | i $4 OLD COLONY AVENUE, BOSTON 27, MASS 


Individually cartoned 
in display box. 


ps! 
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Pro} 


A WHOLE PLANTFUL OF THEM 
WHO BUILD MOTORS 
TO SATISFY EXACTING BUYERS! 


Other plants may turn out more motors than 
the Star Plant. But you'll find no better motors 
... for when you see the Star Trademark you see 
the “O.K.” on the efforts of hundreds of meticu- 
lous craftsmen working to critical standards. 

Among them are the men who own the com- 
pany. For Star’s owners are born motor men, and 
the place to find them is out in the plant or around 
a drawing board, helping to make Star Motors 
as good as they can be. 

Everybody at Star is exacting about quality... 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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craftsman’s spirit everywhere that words can’t 
cover. But motor buyers who visit us always com- 
ment on it. And exacting motor users recognize 
that Star does things a bit better by specifying 
Star where a motor must be better than “good 
enough". 

WRITE FOR 8-PAGE DIGEST. It outlines 
Star Motors (% to 200 HP) and Generators (to 
150 KW) ... names hard-to-satisfy buyers who 
are long-time customers . . . tells how Star be- 
comes the "Motor Department" for customers. 
Star Electric Motor Co., 222 Bloomfield Ave., 
Bloomfield, New Jersey. 





WE CAN DO IT FOR YOU 


Reflectors on lamps to light precision work on war 
production machines were little items—but became 
mighty big when they were no longer available. This 
was the position in which Vimco found themselves 
when they could no longer get metal reflectors for 
Vimcolights. So we designed and built one of plas- 
tic. Like many other products produced under pres- 
sure of necessity, this new reflector proved so supe- 
rior that Vimco ordered them as regular equipment 
on their industrial lights. 

This is just one example of the many instances 
where our engineers have cooperated with other 
manufacturers in originating and developing 
molded plastic parts. If you’re planning the use of 
plastic parts on your product—where quality and 
quantity production are important factors—why 
not take advantage of our complete facilities? 


MOLDED PLASTIC 
AND RUBBER PARTS 


Along with our extensive production of plastics, we have 
specialized in molded rubber products for more than 23 
years. Every phase in the designing, producing and finish- 
ing of HI-EFF molded parts—plastic and rubber—is 
handled in our own modern plants, each under expert 
supervision. Write us for further details and suggestions 
about molded parts to fill your requirements. Taylor Man- 
ufacturing Co., 3086 W. Meinecke Ave., Milwaukee, Wis. 


OR MILWAU ht 


Producers of HI-EFF Molded Plastic and Rubber Products 


— 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


(om, 

hae 
uH. v 
— 


IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





SPECIAL UNITS 


We have had such success in cooperating with en- 
gineers of our customers that we do not hesitate to 
offer you this special service in development of 


sample units. 


You may have an unusual problem for reconver- 
sion, one in which greater efficiency for a tough job 
will save money and give better service. 

Let our engineers consult with yours. We are 
well equipped for this type of cooperation. 


Ai 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


SUBSIDIARY OF 


THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 


NEWARK 5, N. J. 
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MODEL 
CLASSIFICATION DUTY No. 


CAPACITOR INDUC- 


TION MOTORS 3-5/16'" Diam. Frame 


“E - Sealed Ball 
bearings 


Capac. Start &. Run 





Sealed Ball 
Bearings 








Sleeve 


Sealed Ball 
Bearings 


CAPACITOR INDUC- 
TION MOTORS 
Capac. Start & Run Ball Bearing 





Sleeve 
Bearing 


DELIVERIES RANGING FROM ONE TO FOUR MONTHS 
Shaded Pole and Synchronous Motors in the 134" 
Frame Size Will Be Available Shortly 


NOW 
uw 


for prompt delivery 


115 Volts — 60 Cydes 
Fractional H. P. MOTORS 


Capacitor 
Shaded Pole 


Synchronous 


with all the wartime improve- 
ments in engineering and 
workmanship. 


ORDERS ARE INVITED 


Deliveries ranging 
from one to four 
months. 


FULL DATA ON REQUEST 


— 


aD 


— 


EASTERN AIR DEVICES. INC. 


585 Dean Street + Brooklyn 17, N. Y. 


An Affiliate of The Fred Goat Co., Inc., Est. 1893 


MANUFACTURERS OF CONTROL DEVICES AND COMPONENTS FOR ELECTRICAL, ELECTRONIC AND MECHANICAL APPLICATIONS 
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I. your product is seen, it should be seen to the 
best advantage! A good name plate is a powerful aid in 
showing off what you make, in telling a selling story 
through the eye. 

Any name plate can identify a product. A Robbins 
name plate goes far beyond that—adding a great deal 
to its appearance and styling, speaking volumes for its 
quality—because every Robbins name plate is individ- 

ually created to heighten the 
sales appeal of your product. 
To set an unmistakable 
mark of distinction on your 
postwar product, choose Rob- 
bins name and data plates, 
trim and decorative panels 


The Robbins Ca. 


Ideas in Metal 


ATTLEBORO, MASSACHUSETTS 


Estimates and de- 
sign Juggestiomi 
submitted without 
obligation, 


INSTANTANEOUS 
RECYCLING 


RELIABLE 


A PREPARED FRISKET PAPER 
always ready for instant use! 


NO MESS, NO RUBBER CEMENT, NO WAITING, NO GUESSWORK. \ 


E-Z Frisket comes to you prepared with the adhesive 
already on the back. You simply peel off the protective 
backing and it’s ready for use, 


What it is: E-Z Frisket is a thin, extremely transparent 
plastic film coated with a special frisket adhesive. 


How it works: You easily remove the paper backing that 
protects the adhesive. You place the frisket film over your 
drawing or photograph. It instantly and easily adheres to 
your working surface. You then cut your frisket in the 
regular way. 


E-Z Frisket is extremely strong, cuts easily, makes sharp 
hair-lines and doesn’t curl at the edges. When you are 
finished you simply peel the film from the copy. There's 
no cement or residue to remove and copy remains in 
perfect condition. eats 

PRICES: Desk Roll: 24” , « 


Jumbo Roll : 24” x 20 yds. $10.00 


ARTHUR BROWN & BRO., 67 W. 44th St., New York 18, N. Y. 


N 


— — 
x 5 yds. $3.00 


ANDUSTRIAL 


MARINE 
AIRCRAFT 


ELECTRONICS 


converters 
MOTOR WITH sel Elec 
MAGNETIC BRAKE units; Mact 


purpose 


i — SERVICE 


t=} ELECTRIC SPECIALTY (0. 
EFFICIENT == 208 SOUTH ST. STAMFORD, CONN. 


== 
— — 


COMPACT 


i | MORE THAN 16,000 


| PRODUCT ENGINEERS 


Now PAY $5.00 A 
YEAR EACH 


for PRODUCT ENGINEERING 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 
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hich Brushes 


for that motor 


i- Speer makes selection 
simple as 1, 2, 3 


The scores of operating factors that designers 
of commutating motors and generators must 
consider, make brushes as important, in many 
respects, as armatures and fields. Alcitude, load, 
motor speed, dust conditions, temperature . . . 
all influence the choice of brushes. 

But consulting with Speer — while your prod- 
uct is still in the design stage — makes brush 
selection a simple 1, 2, 3 matter: 


1. You send your motor specifications to Speer. 


2. Speer studies them in the light of 50 years' 
specialization in matching brushes — me- 
chanically and electrically—to the machines 
of leading manufacturers. 

3. You receive Speer’s recommendations. You 
know which brush grade will mean peak 
performance in your product, fewer brush 
renewals, and less maintenance. 


Working with Speer this way, you are sure 
in advance that your equipment uses an existing 


nme * CLEVELAND * DETROIT 
MI 


LWAUKEE * NEW YORK * PITTSBURGH 
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brush grade...carbon, graphite, electro- 
graphite or metal-graphite . . . an advantage to 
users that brings you goodwill when replace- 
ments are required. Or, if your design calls for 
the development of special brushes, early 
consultation with Speer will also be much to 
your advantage. 

This important time and trouble-saving serv- 
ice is a Speer specialty. Your request for assist- 
ance on brush matters will receive our full and 


careful attention, without obligating you in any 
way. Write Speer today. 


<> 
SPEER 


CARBON COMPANY 
ST. MARYS, PA. 
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If awards were being given for 
blueprints of outstanding excellence, those made with Ark- 
wright Tracing Cloth would certainly be in the Blue Ribbon 
class! Arkwright cloths contain no surface oils to become 
opaque and brittle with age. Exceptionally high, longer last- 
ing transparency is obtained by Arkwright's exclusive mechan- 


ical processing methods. 


EASES AND SPEEDS WORK. You'll find no pinholes, 
specks, dirt, stains or other imperfections to detract from its 
use as a drawing material or lower the quality of your repro- 


ductions. 


TOUGH AND SERVICEABLE. Arkwright Tracing Cloths 
take erasure after erasure without smudging or wearing 
through. And re-inking is done without “feathering” or blot- 
ting. Countless copies can be made without tearing, fraying 
or curling of the original drawing. 

FREE SAMPLES. Samples of this work-easing, job-improv- 
ing cloth will be sent free on request to test on your own 
drawing board. Write: 

Arkwright Finishing 
Company, Providence, 
Rhode Island. 


Sold by leading drawing 
material dealers everywhere 


thuni ight 
TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


LT Ta Manufacturers of Transformers 


to the ELECTRONIC INDUSTRY 


UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 
transformer (the smallest hermetically sealed unit now 
available) can be supplied to specifications. 


S50 VARICK STREET NEW YORK 13, NM. vx. 


E 
EXPORT DIVISION: 13 FAST 4Oth STREET, NEW YORK 16, N. Y CABLES: “ARLAS 


Agda MEET Bs — COMPANY 


PITTSBURGH. PA 
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TYPE “FB” ELINGO 


— MIDGET — 


PRECISION FRACTIONAL H.P. 
MOTORS AND GENERATORS 


Type FB units are newly engineered to meet 
most exacting requirements for fractional 
horsepower motors and generators. Avail- 
able as D.C. permanent-magnet generators 
or motors, D.C. shunt-wound, series-wound 
or split-field motors. D.C. motors can be 
wound to operate on voltages from 6 to 115 v. 
\lso available in A.C. types as perma- 
nent-magnet generator wound to generate 


2-pole single phase, 2 phase or 3 phase; 


as A.C. series motor with power supply up 


to 115 v., 60 cycles, single phase: also .as 
universal series motor up to 115 v. Efficiency 
of motors as high as 45-60% on some 


applications. 


Stainless steel shafts, aluminum die-cast 
housing finished in baked enamel. Over- 
all dimensions 4” long (exclusive of shaft) 


by 214” over flange. Designed for either 


base or flange mounting. «Weight from 26 


to 32 oz. according to type. 


Complete performance data 


ELECTRIC 
— INDICATOR 
CO. 


115 Parker Ave.. Stamford, Conn, 
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Let Bridgeport help you... 


Pictured above are a few examples se- 
lected from the Bridgeport Thermostat 
Bulletin offered below. They suggest the 
wide variety of assemblies produced 
to manufacturer’s exact specifications. 


Typical Bridgeport bellows assembly. Note 
bellows—flexible, expansible and collaps- 
ible; also the tube and bulb; the whole 
charged with a suitable thermo-sensitive 
liquid. Simple, durable construction, Built 
for long, trouble-free life. 
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Build a better Product 


«J TO WEIGH 115 TO 127" LAS 
AT Tris LENGTH 


Fig. 4 


| "m od 
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26 pages packed with facts about 
bellows and bellows assemblies, plus 
a 3-page gate-fold chart on “Vapor 
Pressure — Temperature Relation- 
ships.” Belongs in every file. 
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Why manufacturers throughout New Eng- 
, 


land say, "Let's have Bridgeport do that." 


ECENTRALIZATION IS HERE TO STAY! One of the 

big production lessons of the war, this principle 
is causing more and more manufacturers to turn to 
Bridgeport Thermostat for bellows assemblies. 


Many, in fact, have re-designed their products so 
as to incorporate Bridgeport thermostats, shaft seals, 
flexible joints, and many other types of bellows ap- 
plications. 


Why? Because, in addition to metal bellows, 
Bridgeport shines in the production of complete as- 
semblies— producing them in unlimited quantities . . . 
and usually at a lower cost than otherwise possible. 
For Bridgeport saves the manufacturer valuable floor 
space, as well as the maintenance of a highly special? 
ized and expensive department. 


In addition, manufacturers have learned that... 


Bridgeport units invariably give long-term satisfaction—are 

built to last as long as the product in which they are installed 

Write for Bulletin P X-100. It contains information 
of interest to every manufacturer interested in im- 
proving quality and reducing costs. 





SELF-ALIGNING. 


Made with only two pieces . . . a 


one-piece bronze outer race and a 
p ih £ F i CA L hard-chrome plated steel ball ! 


HALFCO SPHERICAL BEARINGS combine higher load capacity and 
a higher degree of mis-alignment with more projected bearing area 
than any other self-aligning bearing! The only compact, two-piece 
self-aligning bearing, HALFCO SPHERICAL BEARINGS are now off 
the Critical Materials list and available in any quantity! 


R 


When rigidity is difficult and expensive to attain, or wherever 


alignment is a problem, specify war-tested HALFCO SPHERICAL 
BEARINGS 


Write or wire TODAY for full engineering information about 

HALFCO SPHERICAL BEARINGS, and their present and future uses! A few of the many rod ends avail- 
able fitted with HALFCO SPHERICAL 
BEARINGS. 


J| H AC Ta C : 


5341 SAN FERNANDO ROAD WEST NC LOS ANGELES, CALIFORNIA 
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Machine Designers continue to create 
remarkable equipment for high speed 
automatic production. Modern machinery 
is almost human. There’s one difference, 
however. MACHINES MUST BE FED 
THROUGH TUBES. 

American Flexible Metal Hose and 
Tubing have increasingly taken over this 
task, in the form of Engineered Assemblies 
for carrying the important lubricants, 
coolants, compressed air, hot water, steam, 
other liquids and semi-solids, without 
which most machines cannot function, 


For such duties METAL is the depend- 
able material . . . Flexibility, the required 
characteristic. Both are inherent charac- 
teristics of “AMERICAN” Products. 

YOU can fit "American" assemblies 
into your blueprints, as hundreds of ma- 
chine (and product) designers are now 


doing. You can obtain, through ''Ameri- 
can's" engineering service, the exact size 
and type of tubing, the correct pressure 
resistance, the fittings or couplings... 
to meet your specific requirements . . . all 
assembled as a dependable unit, ready to 
install as an integral part of your machine 
or product. (Note examples on the fol- 
lowing page.) 

AMERICAN FLEXIBLE METAL 
ASSEMBLIES also absorb vibration in 
feed or exhaust lines; compensate for mis- 
alignment of tappings; connect moving 
parts; and, used as conduit, protect 
delicate wiring in instruments or electrical 
appliances. 

The “life lines” of your product or 
machine must be Right. Get them “Right” 
from the start ...on your blueprints. 
Specify American Flexible Metal Assem- 
blies. 


EM Ag ely 


AMERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. , 


N 


Subsidiary of Anaconda Copper Mining Company 
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TU VOUR REQUIRETIETTS 


Aboveare shown a few of the thousandsof “ Amer- 
ican" Assemblies engineered for specific duties. 


These assemblies cover a wide field of applica- 
tions. They carry delicate perfumes to filters. 
They serve as hydraulic oil lines in steel mills or as 
refrigerant lines on railroad cars . . . a multi- 
plicity of duties where failure of hose or tubing 
cannot be tolerated. 

They are made from seamless tubing — no 


seams, no welds, no joints, no packing . . . as 
leakproof as the rigid tubing from which Ameri- 
can Seamless is made. “Seamless” can be supplied 
with one or more protective braided wire jackets 


FOR DESIGN AND PRODUCTION MEN 


—R DA 


AMERICAN METAL HOSE BRANCH of 
General Offices: Waterbury, Conn. : . 


to withstand extremely high pressure and com 
tinuous flexing. 

AMERICAN *"Interlocked," “Square Locked” 
and "Ball Bearing" are styles made from strip 
metal, carefully profiled and wound with each 
convolution, packed and securely locked with the 
next. They carry oil, steam, water, hot air, dust, 
chips or act as moisture-proof conduit. 

A wealth of information for Design and Produc 
tion men will be found in the bulletins shown 
below. Write for your copies today. 





THE AMERICAN BRASS COMPANY 


UAL | of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Lid., New Toronto, Ont. 
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@ Eighty Orange Staggered 
Roller Bearings are installed 
in this Morrison 40-Can Dryer 
—two bearings to a can. 
Each can contains 15 Ibs. 
steam pressure—the sur- 
rounding atmosphere is 
moisture-laden due td drying 
cloth. Despite this high oper- 
ating heat and humidity, the 
Morrison Machine Company 
reports great satisfaction with 
the trouble-free operation of 
these bearings after several 
years continuous service. 


1 


D uci 


HILE Orange Staggered Roller Bearings 

are performing an unusual job in the 
above application, they are most widely used 
for their great load carrying capacity in heavy 
operations and their extremely smooth run- 
ning in precision operations. 
The unique staggered design distributes the 
load over many short rolls instead of a few full 
length rolls. As a result, Orange Staggered 
Roller Bearings do the work of larger size con- 
ventional bearings and stand up longer under 
severe running conditions. Skewing of rollers 
is minimized. due to ease of alignment and 
adjustment in the raceway load area. Even 
running and trouble-free operation are as- 
sured. Made in a full range of standard inter- 


Shown are end views 
of an Orange Stag- 
gered Roller Bearing 
and a conventional 
roller bearing. Note 
how staggered roller 
design provides a 
multiplicity of contact 
points within the 
loaded zone. 


changeable sizes. Special sizes made to order. ORANGE ROLLER BEARING CO., INC., 
Engineering Data Book sent upon request. e —Á REP 
Please Send Me Your Roller Bearing Data Book 


£n X ~ » a y 
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INTRODUCING 


MARK-TIME’S LATEST CONTRIBUTION TO A 
FAMOUS LINE OF TIMING SWITCHES 


1 Automatically switches electric current ON or OFF at completion ofa 
* pre-selected time period. 


p At the end of this time cycle, the New Mark-Time Double-Purpose 
^v^ Timer sounds a clear ringing signal. 


3 Underwriters approved switch mechanism. 
eve 


Our latest device combines with a mellow note from the 
i — nudi See iue. 
Here is an opportunity to all the advantages of a time New Mark-Time Double-Pur 


add new features to your e Ti hé he device has 
r j . e : ose Timer that the device ha: 
product. Our Engineering De- switch with those of an interval I . " 


partment will be pleased to s switched off the machine. 
consult with you. timer. 


a ot í Similarly, many industrial 
For instance. the housewife E . 
E deem 5i "i operations may be controlled 
who loads her washing machine t b cssc... a 
MARKTIME © with this versatile time switch 


and proceeds with other house- the latest addition to the 


hold chores will be reminded ^ Mark-Time family. 


M. H. RHODES, INC. 


MANUFACTURERS HARTFORD 6, CONN. 
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TWO MAJOR 
WAR 
DEVELOPMENTS 


now ready for industry 


EU LU "m 


tachoble and reusable fittings 
simplify the supply problem and 
save valuable time, thus helping 
our armed forces on all fronts. 


a ane 
Ld 
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Assembly without special tools. 
No tightening or adjustment after 
assembly. Fittings can be re- 
moved from hose and reused 
over 100 times. 


2. Aeroquip Self Sealing Couplings * 


allow disconnection of liquid 


carrying lines without loss of fluid . 


and reconnection without inclu- 
sion of air. 


AEROQUIP CORPORATION 


) ò 
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MACHINE TOOL 
PROBLEM SOLVED 


The problem of positioning hydraulic lines in the 
design of machine tools, and later problems of mainte- 
nance accessibility and replacement, are solved by the 
use of a new type of flexible Hose Line with Detachable 
Fittings on machine tool installations. 


The simplicity of using these flexible lines in place 
of rigid lines not only eliminates many questions of de- 
sign layout previously necessary to accommodate fixed 
lines, but also permits complete assembly of the machine 
itself, followed by the subsequent application of these 
flexible lines, accommodating themselves to any space 
available, over or around various parts. 


The above view illustrates the rear of a special mill- 
ing machine with three hydraulically driven milling 
heads. Aeroquip hose lines are handily adapted to all 
positions and connections where rigid tubing would have 
required more extensively engineered outlet and space 
arrangements. At the same time performance under ex- 
treme vibration has been greatly improved and failures 
or ruptures are practically eliminated. 


Aeroquip hose lines, which are “AN” standard on 
U. S. Army and Navy aircraft, are suitable for all hy- 
draulic actuation, including installations for lubrication, 
pressure switches and power transmission. 


The detachable fitting feature simplifies maintenance, 
permitting quick attachment, and continued re-use of the 
individually interchangeable fitting parts with new hose 
lines “tailored to the job” on the spot by simply cutting 
new Hose to the desired length. 


The adoption of flexible Hose Lines to Machine Tool 
installations is gaining rapid recognition among machine 
tool designers and builders. 





NCYCLOPS 
4BEARINGS 


Designed For Easy Assembly 
In the Plant, and 
Simple Re-assembly In the Field 


Greater load capacity is assured by 


A FULL COMPLEMENT of SMALL DIAMETER ROLLERS 


—and a truly 
ONE PIECE OUTER RACE 
There are NO auxiliary parts—no retaining ring to work loose—no extra pieces 
welded on. The rolling elements are retained by lips which are INTEGRAL PARTS 
OF THE RACE ITSELF. 
Increase the efficiency of the machines you design—specify 


RBC CYCLOPS BEARINGS 
ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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PRODI 


Send the coupon right away for specification folder. The 
Warner Brothers Company, Bridgeport, New York, Chicago, 
San Prancisco. Address The Warner Brothers Company, 
SPIRATUBE DIVISION, Bridgeport 2, Connecticut. 
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Flexible 
Tubing 


NON-COLLAPSIBLE— RETRACTABLE 


New construction principle. SPIRATUBE 
springs to work . . . stays extended ... 
makes sharp turns . . retracts to approxi- 
mately 14 extended length. .and gives you 
the exclusive features shown at left. 


USE SPIRATUBE FOR 


Ventilation — mines, ships, aircraft, automo- 
biles, tanks, underground construction 

Pre-cooling 

Drying 

Handling process or waste gases 

Blowing of insulation material 

Dust collection 

Removing welding fumes 

Mill conveying — grain, flour, cereals, sawdust 

Crop control — insect powders 

Fumigation 

Furnace cleaning 

Cleaning off gassy, dusty by-products 

Agricultural machinery (wheat, cotton, etc.) 


* REG. U. S. PAT. OFF. 


Spiral-Stitched for Strength 


Mail Coupon Today for more detailed information 


The Warner Brothers Company 

SPIRATUBE DIVISION 

337 Lafayette Street, Bridgeport 2, Conn. 

Gentlemen: I'm interested to learn more about SPIRA- 
TUBE. Please send specification folder. 


Company 
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100 YEARS 


COLD-FORGING solves 


— m 


many problems 


... of strength ... of accuracy 


... Of appearance ... of cost 


There are various reasons why cold- 
forging was selected as the best or per- 
haps the only efficient method of pro- 
ducing these parts. 


Some were cold-forged in order to ob- 
tain maximum strength. 
working definitely 


Proper cold- 
increases tensile 
strength and also provides an automatic 
inspection of the material 


Others were cold-forged because accu 
racy of dimension and fine appearance were 
paramount considerations. That modern 
cold-upsetting equipment can meet such 
specifications is evidenced by the billions 
of fastening parts for aircraft service that 


È 


È. 


have been made by this method. 

And in many cases, the economy of the 
method made it attractive. The high 
speed of RB&W's cold-forging machinery 
reduces cost below that of other methods 
which require several or slower opera- 
tions. With practically no scrap waste, 
there is also a saving in weight of metal 
required. 


100 YEARS EXPERIENCE 


1945 marks RB&W'’s 100th year in the 
production of high-quality 
products. Its experience in automatic 
cold-forging 


fastening 


the longest of any manu- 


2*9? 4o 7 


. RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
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facturer—will be helpful to you in de- 
termining the most efficient means of ob 
taining parts like those shown above. 
Plan to make use of RB&W facilities 
when they are again available upon com- 
pletion of war assignments. 


RBW 


Russell, Burdsall & Ward Bolt and Nut Com- 
pany . . . Factories at Port Chester, New York, 
Coraopolis, Pa., Rock Falls, Ill, ... $a 
offices at Philadelphia, Detroit, Chicago, Chat 
tanooga, Los Angeles, Portland, Seattle.. 
with the industry's most complete, casicst-to- 
use catalog. 


4 
AND ALUED FASTENING PRODUCTS > SINCE " 


— — — 


DECEMBER, 19% 
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PREVENT WEAR P — 
IN TAPPED THREADS t. Briling out worn thread. 


RESTORE WORN 
OR STRIPPED THREADS 


ilii 
—X 


Tapped threads in light-metals and other relatively soft materials 
often wear rapidly under certain conditions. Even in harder metals like cast 
iron, tapped threads may break down under severe friction and vibration. 


But it is easy to prevent tapped thread wear by protecting threads with Heli- 
Coil Inserts in original installations. It is also easy to correct tapped thread weor 
by repairing worn threads with Heli-Coils in a simple maintenance operation 


The drawing above shows how Heli-Coil engages the original tapped thread 
to provide a hard mating surface for the screw or stud. The photographs at the 
right show a typical maintenance operation with Heli-Coils used to repair 
worn threads on an axle hub flange. Three simple operations do the. job 
without the use of oversize studs. 


Heli-Coil Inserts are precision-shaped coils of stainless steel or phosphor bronze 
wire. Lighter, less bulky and easier to install than solid bushings, they may prove 
a low-cost answer to many of your tapped thread problems, for that is what 
they have been to aircraft construction and maintenance. Write today for 
detailed information and literature. 


ENGINEERING REPRESENTATIVES: 


NEW ENGLAND DETROIT KANSAS CITY LOS ANGELES 

Donald McClain G. C. Brown and Pacific Airmotive 
«à THE ANT/.¢ 6 Pioneer Circle A. W. Reader 1628 McGee St. * 
N ^ 7 Manchester, Conn. 201 South Pleasant St. Konsos City 8, Mo. Pacific Mutual Bldg. ^ 
Royal Ook, Michigan 523 West 6th St. t 


Los Angeles, Calif. | ; 


` 
U. S. ond Foreign Patents Issved ond Pending 3. Inserting Hell-Coll. 
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If it looks impossible and 


you ve got to haveit . . . 


Lal DAHLSTROM 


€ Often you hear a production executive say ... 
"Boy, if we could solve that one we'd be on our 


^ We've heard it, and we've been able, more 


way.’ 
often than not, to come through with the right 
means or method to save the day, production and 
profitwise. If your problem involves metal fabri- 
cation ... no matter how complicated . . . Call 
Dahlstrom. Forty years’ design, engineering and 
metal-working skill have taught us a lot of things 
...a lot of short cuts, better, easier, quicker and 
cheaper ways of making things out of metal. 
Would you like to talk to one of our Sales-Engi- 
neers? Write Metal Specialties Division, Dahlstrom 
Metallic Door Co., Jamestown, N. Y. 


v 
i „his control unit is de- 


signed to mount into a special 


table. The finished angle flanges 





conceal the joint at the table 
Material: .0625 gauge cold rolled steel. 


line as shown. The complete i LEM PO 
size: 48"x17-11/32"x18-1/16" high. 


top front of cabinet lifts up. Two d ; : : 
Finish: Light aluminum gray lacquer. Front trim strip is 

front panels of bottom unit are stainless steel in satin finish 

also hinged. Holes on face are 


held to plus or minus .005. 


DAHLSTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets . . Racks 
Mouldings . . Control Desks and Panels . . Radio Chassis . . Stampings 


Enclosures , , Pressed Shapes .. Product Cases .. Special Parts 


) p 
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IMPROVE YOUR DESIGNS! 


Here’s modern equipment for modern hydraulic circuits. With 
WITH THIS SUNDSTRAND it you can easily get a wide range of infinitely variable speeds and 
feeds to suit design and performance requirements of modern 
materials in both cutting tools and work. Either standard elements 
HYDRAULIC EQUIPMENT for your own circuit designs or complete circuits built into self- 
contained units are available. 


pos BO s LSU 


displacement pumps, 1 Providing a variable 
without relief or ? S speed left or right 
control valves are r i hand rotation with 
available in capac- | pom neutral are available. 
ities from 2 to 15 r; i Output speeds from 
G.P.M. With relief S ^ 10 to 2400 r.p.m. are 
valve and direction- obtainable. Write 
al control valve they are available in capacities from for free descriptive 
4 to 18 G.P.M. .. . Our PWX pump (illustrated) is a bulletin. 
combination variable displacement, piston and constant 

displacement type pump. Both feed and traverse rates 

are obtainable from this pump. ' 


Ad THER GL HEP esc 
Relief valves, pilot valves, iaa C 


* 
. 
directional control valves, ^  OOC— 4 
solenoid valves, pressure- x: i ' 
reducing valves and cycle e 
valves are all obtainable. , 
Shown, is a single solenoid 
operated valve. , These complete 
- units contain 
pumps, control valves, 
electric drive motor and oil 
| FLUID MOTORS | ——— reservoir. They are compact units which can be placed 
e in convenient positions. Designed to suit your equip 
Both constant and ° ment, they save considerable design and assembly time. 
variable displace- E 
ment type motors li SERRA (OEE TR LENE RTE. ARNE NN 
are available. The 
simplicity of design FREE DES | GN DATA 
and application of 
these motors makes 
it possible to apply this type of power transmission wher- 
ever a wide speed range with smooth speed is required. 


eee eeeeeveeseoe 8 


Design details covering pumps, 
valves, fluid motors and hy- 
draulic transmissions are cov- 
ered in this set of four bulletins. 
Write for your copies today, 
Ask for bulletins D-2 


aa eam 5 Sa saa 
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2560 ELEVENTH STREET ROCKFORD, ILLINOIS 
FUEL UNITS e. HYDRAULIC PUMPS e TRANSMISSIONS e FLUID MOTORS . VALVES and CONTROLS 
Paen EET EE TE ir coms. aT a alii 
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PRESSURE-TIGHT 
LEAK-PROOF 
VIBRATION-PROTECTED 


The Parker Triple Type Fitting 
proved itself so efficient. and eco- 
nomical that its principle was 
standardized for Army-Navy use on 
aircraft and ordnance. 

The flared joint of this fitting pro- 
vides maximum ‘‘tightness’’ with- 
out strain or tension on the tubing 
itself. It is fully protected against 
leakage under pressure, and is safe 
in conditions of extreme shock and 
vibration. 

Parker systems provide stream- 
lined flow, free from obstructions, 
and are easy to install and service, 
even in hard-to-get-at spots. 

Production released by reduced 
military needs now permits you to 
use Parker fittings, in a wide variety 
of types, sizes and capacities, for 


power and fluid transmission systems. 


Immediate deliveries from Parker warehouses, or 
from your mill supply house. Information gladly 
furnished by Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 


THE PARKER 27 222 co. 
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FLUID POWER PRODUCTS FOR ALL INDUSTRY 
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HOW TO SOLVE A 


eene ("Ron Engr 


® THE PROBLEM was one of designing a feeding device for 
a printing press. Two rows of rubber friction rolls had to be 
rotated simultaneously in opposite directions. Baldwin-Rex 
roller chain belts were the economical solution. 


(2) HERE'S HOW IT WAS DONE! The out- 
side row of teeth of a double sprocket 
mounted on a shaft engage the chain and 
the inside row of teeth are machined to the 
root diameter. This procedure is reversed 
on the sprocket mounted on the adjacent 
shaft. A double strand of Baldwin-Rex 
drives one row of sprockets from the inside 
strand and the other row from the outside 
strand, rotating the shafts at the same time 
in the desired opposite directions. 


i 
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i 
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(3) THIS DIAGRAM SHOWS how Baldwin-Rex roller 
chain belts solved the tough problem. In effect, they 
formed a rack and pinion with an endless rack driv- 
ing the chain pinions. The ability of Baldwin-Rex 
roller chain belts to transmit power without waste, 
to absorb shocks, and maintain positive speed ratios, 
plus their ease of installation, make them a popular 
choice among machine designers. Investigate them 


for your jobs. 


For catalogs on Baldwin-Rex roller chain belts or com- 
petent information on your specific drive problems, write 
BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 321 Plainfield Street, Springfield 2, Mass. 


-REX ROLLER CHAIN BELTS 


Boldwin-Duckworth Division, Springfield 2, Massachusetts Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwovkee 4, W icomit 
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ONLY % TURN 
UNLOCKS THE... 


A POWERFUL » &HBKEPRUUF 
SALES FEATURE 3HHRhEPFPRDUDF 


FOR YOUR 
PRODUCT 


CI 


For fast opening and locking of all types of covers, doors 

and panels...use Shakeproof Quick-Operating Fasteners. 

Easy to install . . . easy to operate . . . locks tight! The 

entire unit is comprised of only 3 parts . . . spring unit, stud 
and cross pin. This fast servicing feature will definitely 

offer added utility to your product. Write now for new catalog 


—it gives complete data on sizes and suggested applications. 
*Known in the Aviation industry as “Cowl” Fasteners. 


j Shakeproof Quick-Operating Fasteners 
can be easily engineered into your 


product, and Shakeproof Engineers are E R $ & T E S T K H T ' 


ready to he!p you devise the best 
method for installation. Write now for | Contains a mounted, ready-to-oper- 
this helpful service! ate sample plus various sized parts. 
Write for Kit No. 98. 


sc oo 


" bh E» E — gig” 
2807 p GY | EN 


Be Ba 
^ M DEET. 


fastening ff. ~ 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago ond Elgin, lll. In Canada: Canada Illinois Tools, Ltd., Toronto, Ont. 


los Angeles Office Detroit Office 
5670 Wilshire Blvd., Los Angeles 36, Calif. 2895 E. Grand Bivd., Detroit 2, Mich. 
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it’s a good way to save 
time, trouble and money 


e Often, when we know all the influencing factors—when _ 


we know how and why and where you are going to use 








We don't say we can work miracles. But... 
use and application of spring power is our b 
as well as is their manufacture. In planning/jour future 
products, ask us about the springs before you start manu- 
facturing—in confidence, of course. It costs you nothing... 
and may pay you well. 


ACCURATE SPRING MANUFACTURING CO. i | 
3815 West Lake Street Chicago 24, Illinois nee | 


E | 
á i eSend fo r copy of 
SPRINGS ^. the — — — 
—— ^ WIRE FORMS ^ Handbodk. It's full o 


E data and formulae whic 
STAMPINGS you will aba useful. N 


obligation. 


— 


LL M 
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Where clean air 


is an essential 


“material... 


specify Dust-Stops* 


In many types of equipment clean air 
is an essential material for the protec- 
tion of precision parts, for the attain- 
ment of maximum efficiency, for the 
elimination of excessive maintenance 
and for the facilitation of operation 
under adverse conditions. 

Many designers have proved that 
the way to provide clean air economi- 
cally is to specify Dust-Stops as a 
component part of the product. These 
low-cost, replacement type air filters 
are now being used on a wide range 
of stationary and mobile equipment. 

The Dust-Stop Air Filter is con- 
structed of packs of glass fibers 


(Fiberglas*) coated with an adhesive, 
faced with metal grilles and bound on 
the edges with a fiberboard frame. 

The Fiberglas fibers, packed to 
proper density, form an exceptionally 
effective medium for air filtration. 
Being glass, they are inorganic, chemi- 
cally stable, resistant to heat, corro- 
sive vapors and most acids. And, 
being glass, they do not absorb the 
nonodorous, nonevaporating adhesive 
with which they are coated. Each im- 
pinged particle of dust is quickly 
soaked, acting as a wick to carry 
adhesive to other particles. Thus, the 
adhesive remains effective until the 


filler is so heavily loaded with dust 
that resistance to air flow calls for 
replacement. 

Because of their low cost and ready 
availability from suppliers in nearly 
every community, Dust.Stops that 
have done their job can be easily and 
economically replaced. 

Why not give your products the 
competitive and operating advantage 
of Dust-Stop Air Filters? Write for 
complete information today: Owens 
Corning Fiberglas Corporation, 1913 
Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Onteri 


US TOE AIR FILTERS 


+T. M, Reg. U. S, Pat. Off. 
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STRAIGHT-LINE FORCE! 


Whenever a cylinder is required for actuation of machine 
elements, investigate the ELECTROL line. Engineered 
for battle service, these cylinders are designed to meet 
pressure requirements. They are lightweight, low- 
cost, positive in operation and simple in construction. 
The wide range of sizes available is listed in the 
accompanying table. 


ELECTROL cylinders, like other ELECTROL units 
are precision-designed and manufactured to close toler- 
ances. Lightweight is achieved through use of high- 
strength alloys. Positive, service-free operation is at- 
tained through close control of every manufacturing 
process from honing to final assembly. Other 
ELECTROL products will fit into your peacetime de- 
sign program: relief valves, check valves, follow-up 
valves, and selector valves. Investigate the possibili- 
ties today. Write ELECTROL, Inc., Kingston, N.Y. 


ELECTROL’S 
HYDRAULIC CYLINDERS 


BORE STROKE PORT SIZE 


ASSEMBLY NO. (Inches) (Inches) (Inches) 


5-1/2 3/8-24 
7-3/4 1/2-20 
21-15/16 1/2-20 
16-1/2 1/2 PT. 
4-3/4 7/\6-20 
10 7/16-20 
1-1/4 7/\6-20 
3-13/32 7/16-20 
5-3/32 7/16-20 
1 1/8 P.T. 
9-5/32 9/16-18 
4-5/16 7/16-20 
9-3/4 9/16-18 
7-1/8 9/16-18 
15-3/4 9/16-18 
9-1/32 9/16-20 
10-3/4 9/16-20 





The Four-Star Construction of 


WHITWEY 


ROLL 


Precision parts accurately joined to insure 
powerful, positive drive and delivery of full rated 
machine capacity. For top performance fit all your 
production machines with Whitney Roller Chain 
Drives, and be sure of the right combination 


for a perfect power drive. 


The WHITNEY CHAIN & Mfg. Co. 


HARTFORD, CONNECTICUT 


i awn of 
—" ce dead alloy 
bars are heat-treat 
for toughness. 
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Radio, electronic and radar equipment is necessarily delicate in construction and neces- 
sarily precise in its functioning. The enormous recent advances, first made on paper, 
when translated into practice have almost invariably run into one major difficulty .. . 
vibrational interference. 


So, Lord, pioneer and leader in subduing the harmful forces of vibration, has been 
called upon for a wide range of applications in this field. Where possible, outside vibra- 
tion forces have been isolated at their source; vibration of component parts has been 
controlled; and delicate parts and instruments have been protected from outside inter- 
ference by isolation. 

Lord engineers, the most experienced in the field of vibration, have access to the 
greatest file of experimental data and case studies of practical experience in existence, and 


they have the largest assortment of mountings, all of exclusive Shear Type Bonded Rubber 
and every one engineered for the specific conditions it has to meet. 


The safety of passengers in the air, on land and sea; the pleasure of large audiences; 
the enjoyment of radio and television at home; all depend on the efficiency of communi- 
cation systems, an efficiency which has been accomplished and continues to be promoted 
by constant consultation with Lord, HQVC (Headquarters for Vibration Control). 


ERIE, PENNSYLVANIA 
Originators of Shear Type Bonded Rubber Mountings 
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SHEAR TYPE 


Gouded Kubber 


Every genuine Lord Mounting 
carries the name "LORD" 
embossed in the rubber or in 
raised letters on the forgings. 





--the P-K Assembly Engineer 


With 


squeeze between fixed selling prices 


"HOW TO USE" booklet — FREE 
on request——will get you acquainted 
with P-K Self-tapping Screws and 
other Fastening Devices——if you are 
not vet ready to see a P-K Assembly 
Engineer. Ask for Booklet No. 480. 


4 R ? 


PARKER -KALON 


EVERY METAL 


FOR 


profits. diminishing. in. the 


and higher labor costs, every produc- 
tion department is on the spot to pro- 
duce savings in the onlv way left by 
short cuts in operations to eliminate 
every unnecessary work-hour. 

If your job is assembly, the P-K As- 
sembly Engineer can help you find 
plenty of missing profits that now are 
wasted in needlessly high costs. 

He may make a brief study in your 
assembly department and show you 
where operations like tapping. nut- 
running, riveting, or inserts in plastic 
can be eliminated. Or, when desired. 
he will put your assembly through a 


AND 
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complete fastening survey in the P-K 
Laboratory. 

For example, a P-K Assembly En- 
vineer showed one manufacturer of 
gasoline hose nozzles how to make 
an assembly time saving of 80°% by 
using P-K Serews instead of rivets! 
Savings in work-hours of 307 to 
50% are common. 

The P-K Assembly Engineer will 
call at vour request, without obliga 
tion. You'll find his advice unbiased, 
because P-K makes all tvpes of Self- 
tapping Screws. If you prefer, mail in 
assembly details for recommendation. 
Parker-Kalon Corp., 208 Varick St.. 
New York 14, N. Y. 


EREA 
"^  SELF-TAPPING SCREWS 


PLASTIC ASSEMBLY 
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Ever hear of the X-Dimension of a 
Spring? Probably not. But, sure as 
you're born it's there, in every spring. 
Take, for instance, the intriguing 
what-is-it pictured below. It's a glid- 


er release spring, an assembly which 


holds the pick-up rope until the par- 


ent plane hitches on— then let's g« 


at a precise jerk on the towline. 


If Hunter had only manufactured 
and delivered dependable glider 
lease springs on time and in needed 


quantilies, its joh would have been 







eir 


it's the X-Dimension that gives 


a Glider and You a Lift 


satisfactory. But Hunter in- 
vented the device for All 
American Aviation, Inc., and 
assigned the patents to them. 
That's the X- Dimension at work. 
It's also at work in such pioneering 
efforts in spring manufacture as con- 
trol gaging and statistical methods 
in quality control. It's your guaran- 
tee of good springs. your insurance 
re- against failures and customer com- 
plaints. It's more than you bargained 


for—in springs. 





_, Lansdate, Penosyivania 


SPRINGS * METAL-STAMPINGS - WIRE FORMS A 
MECHANICAL. AND ELECTRICAL ASSEMBLIES | 


Z2 


Y 
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e At right is shown a No. 2 

Royle Continuous Vulcanizing 
Machine, equipped with Sperry 
Hydraulic Control. 


APPLICATION: Speed and accuracy control of wire-feed 
on Continuous Vulcanizing Machine manufactured by John 
Royle & Sons, Paterson, New Jersey. 


PROBLEM: To obtain uniform speed of wire through extru- 
sion machine to accurately control both the amount of insu- 
lation and the outside diameter of the wire. Previous control 
was by means of a manually-operated wheel which pre- 
sented following difficulties: 


. Lack of convenient location for wheel control. 


. Production delays because of time required to obtain 
quick readjustment while the machine was in operation. 


:. Doubtful quality control because of time lag between 
readjustment. 


. Increased operator fatigue, because of the time and 
effort required to manipulate wheel control. 


SOLUTION: This leading manufacturer of machines for the 


rubber and plastic industry installed Sperry’s Hydraulic 
Controls with the result that: 


a. Operating difficulty was eliminated by use of a Sperry 
control in a convenient location. 


b. Production was increased by quick, accurate readjust- 
ment. 


c. Quality control was assured. 
d. Operator fatigue eliminated. 


The above case-history is typical of the advantages many 
manufacturers and users of industrial equipment obtain when 
they use Sperry's single-tube system to solve their remote- 
control problems. 


Sperry's Hydraulic Remote Controls minimize design prob 
lems by utilizing a single connecting tube that can be bent 
around corners and pillars, and installed through walls and 
other obstacles, thus reducing installation and maintenance 
costs. 


EASY INSTALLATION ... DEPENDABLE ... ACCURATE 
Send for Bulletin 78 for Additional Details 


L For Scientific 


SPERRY PRODUCTS 
INCORPORATED 
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HOBOKEN, NEW JERSEY 
CHICAGO, ILLINOIS 


Propucr ENGINEERING — DecemBeR, 19% 





€ 


SPECIFY G-S SMALL GEAR 


Gears are no better than the skill of the organization which produces them. No 
branch of the component part field is so dependent upon craftsmen. Wise 
buyers of gears know this fact and buy not a gear but the product of an organ- 
ization which they know to be qualified to produce superior work. That's the 
reason why G-$ is the world's largest exclusive manufacturer of small gears. 
This experience is not merely a statistic but is tangibly expressed in the ability 
of our organization to put the utmost quality in every job. G-$ Small Gears 
offer economy, longer life, trouble-free operation, smooth performance, un- 
failing dependability. Let us discuss your Small Gear problems with you, now! 


f 


- 
Ey 


CEWORLD'S LARGEST EXCLUSIVE MA 
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Why 


JHE Z-Metal 


for Corn Pickers? 


(1) THAT'S EASY! Rex Z-Metal chain belts have greater 
resistance to the corrosive and abrasive operating con- 
ditions of farm machinery service. Neither rain, nor 
mud, nor dust, nor heat will easily destroy their oper- 
ating efficiency. 


(2) ON THIS CORN PICKER, for example, 


Rex Z-Metal chains are used for 
many driving and conveying func- 
tions. The ability of Z-Metal chain 
belts to retain their pitch under 
severe shock loads and strains makes 
them ideal for the intricate opera- 
tions involved. Their high strength, 
uniformity, toughness, resistance to 
corrosion and abrasion make them 
the “pick” for corn pickers, other 
agricultural implements, food 
processing and many other types 
of machines. 


(3) WHAT MAKES Z-METAL S0 TOUGH? Here's the secret! 


Z-Metal has a matrix of ductile iron with spheroidal 
particles of iron carbide uniformly distributed through- 
out, as shown in this photo-micrograph (200 times mag- 
nification). This spheroidized structure insures the uni- 
form high strength of Rex Z-Metal chain belts. 


* * * 


Rex Z-Metal chain belts are the answer to many drive and 
conveyor problems involving heavy loads or corrosive condi- 


tions. The Rex Man will be glad to help you with your chain c ag Al f R E LTS 
belt application problems. For complete information on Rex 
Z-Metal chain belts write for your copy of Bulletin No. 437. 


Address Chain Belt Company, 1715 West Bruce Street, Mil- 


À Manufactured in every available type for the positive transmission 
waukee 4, Wisconsin. 


of power, timing of operations and conveying of materials 


CHAIN BELT COMPANY OF MILWAUKEE 


Rex Chon Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin è Baldwin-Duckworth Division, Springfield 2 Massachuse 
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STACK UP THESE PROPERTIES 
AGAINST YOUR DESIGN PROBLEMS 


€ Equal spring rates in all directions 
e Non-directional —mount at any angle 


€ High load capacity in compact size 


€ Ample rubber for high deflection 


capacity 


€ Self-snubbing for overloading shocks 


€ Convenient mounting flange 


PREVENT TRANSMISSION OF ALL MODES of 
disturbing and damaging vibrations with 
these unusually effective MB mounts. Engi- 
neered by vibration specialists, Isomodes 
have the same softness axially and radially. 
They'll isolate, to a high degree, all modes of 
motion ... horizontal, vertical and rocking. 
MB Isomodes come in a range of spring rates 
and sizes for your light, medium, and heavy- 


weight mechanisms. Let us show you how 


“ISOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL"* 


*Copyright the MB Manufacturing Company, Inc. 


THE 


MB. 


MANUFACTURING COMPANY, INC. 
Vibration Division 


1068 State Street, New Haven 11, Conn. 


VIBRATION ISOLATOR UNITS AND MOUNTINGS * 
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is THE MLB ISOMODE mount 


FOR POSITIVE VIBRATION CONTROL... 


Isomodes can fit into your present or pro-" 
posed plans, save you considerable design 
effort, and assure top anti-vibration per- 
formance. Write for details. 


M B VIBRATION PICKUP 


Developed for both vibration detection and as an 
aid to its analysis, the MB Pickup features excellent 
response to very low amplitudes . . . exceptional 
durability under conditions of severe vibrations . . . 
negligible frictional effects . . . and calibration 
stability over broad temperature ranges. Output is 
proportional to vibratory velocity, with effective fre- 
quency range 5 to 1000 cps. The MB Pickup is 
usually operated as a seismic instrument, and is 
quickly converted for use in either horizontal or 
vertical plane without affecting calibration. Write 
for 4-page folder with full details and description. 


| 





SPECIAL VIBRATION TEST EQUIPMENT 


DD shock load and vibration to an extremely severe steady load — and you have a set 
of conditions that tests the strength and endurance of any bearing. It is under such 
conditions that NORMA-HOFFMANN PRECISION ROLLER BEARINGS show their superiority. 


Equipped with solid cylindrical rollers between cylindrical races, NORMA-HOFFMANN 
ROLLER BEARINGS provide maximum load contact area— which means correspondingly 
increased capacity for both steady loads and overloads, together with greater shock resis- 


tance than any other type of single-row bearing affords. 


Moreover, they employ a heavy-duty, balanced, extruded bronze retainer— riding on the 
inner ring shoulders and relieving the rollers of its weight—that insures added durability. 
And their PRECISION qualities make them suitable alike for low and high speeds 

Write for the Catalog. Let our engineers work with you. 


VRMA-HVFFMANN 


PRECISION BALL, ROLLER and THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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THE HANSEN MFG. CO. 


1786 EAST 27th STREET ° CLEVELAND, 14 OHIC 


Where yor design calls for flow control.., 


CALL ON CRANE 


W ater-treating unit 


ONE STANDARD OF QUALITY STANDARD 


ONE RESPONSIBILITY 


BRASS GATE 
ONE SOURCE OF SUPPLY 


VALVES 


Wheretheoperation of » our product depends on efficient 


flow control—take advantage of Crane Co.'s 90-year 


i . i ba i i SERVICE 
experience in quality psping equipment. When valves, 
RECOMMENDATIONS: 


didi 


fittings and piping spucialties bear the name Crane— 
e iar. Crane Standard Brass Gate 
equipment buyers know they are getting quality. That's HA———— 


an added “buy appeal” n any market! In addition, you for general service on 
save time in specifying — you choose from the world's l— — v --— 
. lines—at all working 
greatest line of piping materials—in brass, iron and pressures up to 125 Ibs. 
steam; 200 lbs. cold, non- 
shock. Made in Non-Ris- 


ing Stem pattern with 


steel—in all sizes and patterns. One source of supply 
and a single responsibility behind all materials sim- 
plify plant procedure—ordering, stock-keeping and wedge disc; also with Ris- 


ing Stem, double disc or solid wedge disc. In 


assembly work. For the solution to your problem in : ; i 
y * p all sizes up to 3 in. See your Crane Catalog for 


piping materials—remember Crane has the answer. full specifications. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Area 


«i. VALVES + FITTINGS + PIPE 
PLUMBING - HEATING + PUMPS 
174 
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Section of EX-CELL-O 
Modern Heat Treat 
Department 


Leadership in developing ad- 
vanced manufacturing methods 
. » « long years of engineering 
experience . . . modern and com- 
plete facilities . . . that have given 
Ex-Cell-O an outstanding record 
in production for war—all these 
can help you solve the problem of 
mass production of accurate parts 
and sub-assemblies for your new or 
redesigned products. Ex-Cell-O, 
with machining, heat-treating, 
grinding and assembling and 
inspection facilities all under one 
management, offers you many 
practical advantages. Send your 
print or part or sketch to Ex-Cell-O 
in Detroit today, or get in touch 
with any member of Ex-Cell-O's 
field engineering staff in 32 
of the leading industrial centers 
in the United States and Canada. 


EX-CELL-O CORPORATION 


Propucy 


DETROIT 6, 
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MICHIGAN 


EX-CELL-O's 


Precision 
Production Parts 


of quolity 
unit assemblies for your postwor product. 


PRODUCTION MACHINES 


Multiple Vertical Turret Lathes 
Multiple Spindle Automatic Screw Machines 
Single Spindle Automatic Screw Machines 


Single and Multiple Spindle Drilling Equip- 
ment 


Form Grinding Machines 

Plain O.D. Grinders 

Plain 1.D. Grinders 

Surface Grinders (Plain and Rotary) 
Milling Machines 

Thread Milling Machines 


Broaching Machines (Vertical and Hori- 
zontal) 


Precision Thread Grinders 

Thread Rolling Machines 

Precision Boring Machines 

Lapping Machines 

Special High Production Equipment 


HEAT TREAT 


Induction Heat Treating 

Laboratory for Heat Treat Control Including 
Micro Examination and Photography 

Atmosphere Control Continuous Horden- 
ing Furnaces 

Atmosphere Control Box Hardening Fur- 
naces 

Various Types of Air-Draw Batch Type 
Furnaces 

Gas Carburize Furnaces 

Box Carburize Furnaces 

Pack Anneal Furnaces 

Nitriding Furnaces 

Oma, lead, and Neutral Salt Pot 





FULL ÜUTTT"EaE NMOLLSEZR 
"^ Designed and built for service. 


Available in a variety of sizes. 


Write for bulletin CF40-A. 


n 4 N Ñ 
TULEN 
" WS à 
"3 


MEGILL MANUFACTURING CO,, INC., vaLPARAISO, INDIANA 


MANUFACTURERS Oo F BALL AND ROLLER BEARINGS 
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“COMMENCEMENT EXERCISES” FOR A GAUGE 


When all of the dozens of parts that 
make up a commercial U. S. Gauge 
have been constructed and assem- 
bled, they pass to Final Testing for 
a last check up. They have been in- 
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spected and approved over and over 
F PI 


again during the course of comple- 


tion but the final O.K. slip is the 
"diploma" which sends U.S. Gauges 


to their appointed jobs. 


WHY 6 OUT OF 10 CHOOSE U. S. GAUGE 
Final Testing is obviously impor- 
tant to you. But of more importance 
to you if you could only see it at 
work is U. S. Gauge’s Manufactur- 
ing Control. Our “MC”, as we call it, 
watches every step from raw mate- 
rial to final testing. It's the real 
reason 6 out of 10 buyers choose 


U. S. Gauge. 


PROFESSOR OF ACCURACY 
commercial gauges a day are proc 
essed and passed by skilled 


Thousands of 


inspec 
tors using high-speed tes! methods 





FILEWORTHY FACS 


ABOUT 


The II-S 


v0.2 "6 


SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 


234 BERGEN BOULEVARD 


MICRO-PROCESSED == 


WHEN WE SAY FLAT, WE MEAN FLAT! 


Search by Sperry Cerporation for "Perfect" Flat Spring Leads to 
new application; for Micro-Processed Beryllium Copper. 


You can now revise your reasonable 
expectations of flatness and peak per- 
formance in flat springs — tae result 
of I-S experience applied to solving 
one of the Navy's toughest — 
on the Sperry Gyro Gun Sight range 
spring. 

To’ quote Sperry’s president, Thomas 
A. Morgan, in an article in Army 
Ordnance, “It seemed impossible to 
meet the requirements mechanically 
with any devices then known... 
among other things they cailed for 
springs held to an accuracy one-twen- 
tieth the thickness of a human hair.” 
(See illustration.) 

In solving the problem, I-S was 
confronted with two opposiny factors: 
to produce a spring to closer flatness 
and load test tolerances tha; ever be- 
fore attained; and to maintain spring 
properties higher than the normal 
peak for beryllium copper. Either fac- 
tor was difficult enough in itself, but 
the metallurgical characteristics need- 
ed for the one were opposite to those 
needed for the other. 

The first essential was, as Mr. Mor- 
gan continues, “To develop in produc- 
tion quantities a special high-strength 
laboratory controlled beryllium copper 
for precision computing springs.” This 
was the beginning of the most rigid 
raw material control ever instituted, 
extending all the way back to the ini- 
tial casting of the metal by the Beryl- 


HEAT-TREAT BE. = FOR PERFORMANCE 


One of the im- 
portant (but 
not well under- 
stood) advan- 
tages of beryl- 
lium copper is 
the opportu- 
nity offered to 
enhance the 
particular 
property need- 
ed by selection 
of heat - treat- 
ing time. 
The accom- 
panying curve 
shows the advantages obtained by vary- 
ing the heat-treating time at one tem- 
perature, Heat-treatment No. 1 for 
peak hardness is used for maximum 
abrasion resistance, high endurance 
life and for peak structural strength. 
Minimum drift heat-treatment No. 2 
gives maximum stability to calibrated 
springs. Heat-treatment No. 3 is used 
to gain higher conductivity and full 
stress relief for close control of spring 
dimensions, These relationships can be 
further controlled by varying the tem- 
perature of heat-treatment. 


MEAT T 
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lium Corporation. Control of grain 
size, annealing temperature, cold work- 
ing stresses, and a special heat treat- 
ing technique by I-S insured the flat- 
ness. The stability was controlled by 
selection of the proper heat treating 
temperature and time to give a pro- 
portional limit above 90,000 psi, and 
maximum resistance to drift as shown 
by the Carson Electronic Micrometer. 
This instrument was also used to con- 
trol the following dimensions: 
Thickness .... .0068” + .00015" 


Width 175” + .0005” 
Flatness Max. + .00005” 
Although these range springs were pro- 
duced under laboratory conditions, pro- 
duction rates reached 100,000 per month 
on this, the most precise flat spring 
ever made. Where can you use some of 

this super-spring performance ? 


“IMPOSSIBLE” FORMS NOW 
COMMONPLACE WITH BE CUMP 


Special heat treat forming with fix- 
tures, perfected by I-S, makes it pos- 
sible to produce pe 

mechanical and 

electrical parts in 

shapes otherwise 

impossible. It 

makes no difference 

whether the re- 

quirement is ex- 

treme flatness or intricacy of shape— 
micro-processing gives opportunities 
for design and performance heretofore 
unknown. 

In the “brake band” illustrated here 
for example, the diameter of the coiled 
section is held to a tolerance of + .002 
in. and the centerline distance between 
the two end loops is held to + .010 in. 
Since the most important considera- 
tion in this part is these two impor- 
tant tolerances, the heat-treatment 
used is that giving the best conform- 
ity to the hardening fixture with mini- 
mum sacrifice in physical properties. 

This form, like dozens of others pro- 
duced by I-S, is impractical to produce 
by other methods, but becomes practi- 
cal and economical with micro-proc- 
essing. 


LITTLE FALLS, NEW JERSEY 


"  BERYLLIUM COPPER 


FROM THE 1-S LABORATORY 


There are many requirements in a 
spring specification, but above all, the 
important consideration is how well it 
performs its particular function. A 
spring may have to hold a constant 
pressure without losing calibration, it 
may have to carry electric current, 
withstand repeated flexing, conform in 
dimension to another part, resist cor- 
rosion, hold up under severe shock or 
be exposed to elevated temperature 
without loss of pressure. In each ap- 
plication the quality most desired is 
different or the balance among various 
qualities needed is different. 

In order to deliver the ultimate in 
micro - processing performance, full 
knowledge of the operating conditions 
and performance desired must first be 
known. Then the one best combination 
of heat-treating time and temperature 
can be selected to give emphasis to the 
qualities needed to make the spring 
deliver peak performance. The curve 
in column one shows typical heat- 
treatments at one temperature. Use of 
other temperatures makes possible fur- 
ther control of final spring properties. 
Only the micro-processing technique 
offers the opportunity to tailor the 
spring properties of the material to 
the qualities needed in each spring 
application. 


-S CLOSE TOLERANCES 
CUT CALIBRATION COSTS 


LOAD TEST LIMIT t3% 


Here is one micro-processed spring that is saving 
several times its cost by eliminating mechanical 
means for calibration. 

Statistical methods of quality control as ap 
plied to this small relay spring demonstrate the 
inherent precision of the special I-S coiling 
equipment. These springs are supplied in pro 
duction quantities to a specified tolerance of $ 
per cent on length under load, without selection 
or 100 per cent test. This representative ample 
from regular production shows a quality level 
of 97 per cent with 84 per cent within % the 
tolerance range, and the average test length only 
.002 in. from the desired value of .261 in. 

Since these springs must hold calibration dur 
ing several million cycles of operation, the heat 
treatment selected is one giving the best com. 
bination of endurance and low drift 
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CTIVE 


THE JACKPOT QUESTION: + 


Which type of bellows do you require? J 


Type AA Bellows with both ends 
trimmed to receive disc type head. 


CTIVE- CTIVE: CTIVE 


3" 099 
Type AB Bellows with one end . Type BB Both ends of this bellows Type AC One closed end formed 
trimmed 


to receive disc type head * are trimmed to receive a ring type integral and the other trimmed to 
and other end a ring type head. head. receive a disc type head. 


TIVE ACTIVE 


= 2 “or We 


Type BC One end is closed and x Type DC Dwarf end trimmed to re- Type DD Both dwarf ends trimmed 
formed integral. The other end is ceive disc type head. Closed end to receive disc type head. 
trimmed to receive ring type head. * formed integral. 


* 9 * 
. + — e * * LI e e * b . . * * . a * * * . c * . * ^ * . . . * * * . . * E * . 


ACTIVE CTIVE 
—or any one of 
hundreds of 


oy His or this 
"3 = other types? 


Type EF Left end has "S" burr œ Type EC Left end has "S" burr 
trimmed on O.D. Other end has “S” a trimmed on O.D. Other end formed 


burr trimmed in I.D. integral. 
^ e. * € - ^ * * ^ r ^ > e a . * t ct > >. ct t > . ^4 + 


COME TO BELLOWS HEADQUARTERS 
FOR BELLOWS INFORMATION 


TAKE THE PROBLEM indicated by drawings above. As world’s largest company devoted exclusively to 

the manufacture of metal bellows and bellows assem- 

Doze "ns, perhaps hundreds of bellows types. might blies . . . Fulton Sylphon is prepared to work with its 

"answer" your problem. Actually though, there's only customers on any pertinent production problem. For 

one that's ‘comple tely right. Bellows must be built ac- complete information, write for catalog XP-1300. The 

cording to exact specifications. And this “know-how” Fulton Sylphon Co., Knoxville 4, Tennessee. Canadian 
comes only with long, thorough experience. Representatives, Darling Brothers, Montreal. 
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FOR SPEED 
AND PRECISION 


IN THAT VITAL 
ASSEMBLY JOB 


Play Safe—Plan Today: 


This period of increased competition demands fast, precise 


assembly, calls more and more for fastenings of special design. 


Planning fastenings in the product-design stage may well solve 
your vital assembly problem. Early action enables you to make 
the exact choice — a featured standard fastening or a part 
especially designed to meet your specific requirements. No 
assembled product is better than its fastenings— and no fast- 
enings are better than Scovill fastenings. 


Play Safe—Choose Scovill: 


Years of specialized experience in fastenings qualify us to 
help you make that exact selection—our demonstrated ability 


in special design" makes Scovill your logical choice. 


This, plus our special processing, our ingenuity in cold-forging, 


means a substantial saving in money — materials— motions. 


Call A Scovill Fastenings Expert Today 


*Illustrated above is one of many special-purpose items— proof of 
Scovill ingenuity in cold-forging and ability in special design. 


“Cold-forging”—proof #35...more each month 


3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef. 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas. 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


SCOVILL MANUFACTURING COMPANY 


SCREW 
WATERVILLE prooucrs DIVISION 
2" 
WATERVILLE 48, CONN. 6689 TEL. WATERBURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6460 Kercheval Avenue . CHICAGO, 135 South LaSalle Street « PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. + SYRACUSE, Syracuse - Kemper insurance Bldg. - LOS ANGELES, 2627 S. Seto St. - SAN FRANCISCO, 434 Brannan St 
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END YOUR 
BOLTING SPECIFICATIONS 
TO A SPECIALIST 


ERIE, a name long familiar to all industries requiring 
special bolting, is especially well known to the builders of 
heavy machinery. 

For over thirty years, manufacturers of heavy punching and 
shearing equipment have benefited by ERIE’ S long ex- 
perience and constant research in the making of quality bolts 
and studs from high carbon and alloy steels. 


ERIE , a specialist in the manufacture of specials, is 


considered a leader in the field where out-of - the - ordinary 


bolting is required. 


HOPPE ET 


Quality, combined with lasting economy, has always been our 
aim. For a rigidly inspected product, that insures complete 
satisfaction, be sure to specify BRIE . 


The bolts shown above, reading from left to right are: 
American Standard Square Head Ground Body Bolt, with c 
body tolerance of plus .000", minus .001” . . . Tap End Ground 
Body Stud, threaded Class 5 fit on the tap end and Closs 3f! 
on the nut end and an American Standard Heavy Hexagon 
Head Ground Body Bolt, threaded Class 3 fit. 
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ARE YOU TRYING TC 
1. 


Apply large forces through 
long... or short... strokes 
at variable speeds? 


. Obtain automatic work cy- NS 


cles, variable speeds in either 
direction . . . with or with- 
out preset time dwell? 


. Apply large forces through 


continuous or intermittent recip- 
rocating cycles at constant or 
variable velocities? 


. Obtain extremely accurate con- 


trol of either position or speed 
of a reciprocating member? 


. Apply accurately variable pres- 


sure either static or in motion? 


. Closely synchronize various mo- 


tions, operations or functions? 


- Apply light ...or heavy ... forces 


at extremely high velocities 
through either long or short dis 
tances of travel? 


- Obtain continuous automatic re 


versing drives at constant R.P.M. 
or over a wide range of speed 
variation? 


. OBtain accurate remote control 


of speed and direction of rotation, 
rates of acceleration and/or de- 
celeration? 


. Obtain constant horsepower out- 


put through all or part of a speed 
range? 


. Obtain automatic torque control? 


. Obtain accurately matched speed 


of various rotating elements? 


. Obtain constant speed output 


from a variable speed input? 


- Obtain full preset automatic con- 


trol, elimination of problems of 
shock, vibration, etc.? 


Oiigear Fluid Power units of this 
type are the heart of cordite extru- 
ston press performance. 


For the SAFE 
Extrusion n 


i 
f 


a || o ^ 


j 


sg 


THEY TURNED TO OILGEAR FLUID POWER 


Far more powerful than TNT, cordite requires the utmost care 
in its extrusion. A shade too much pressure, a shade too much 
speed, a small infraction of cycle sequence . . . and unpleasant 
things will happen. Curbing this danger and meeting the in- 
creased wartime demand for cordite and rocket powders were 
problems solved by Oilgear engineers. Oilgear Fluid Power is 
now standard on cordite extrusion presses made by seven large 
manufacturers. Essential functions attaiped are rapid advance 
...preset automatic slowdown approach and shockless contact 
... automatic pickup in speed and pressure . . . preset maxi- 
mum extrusion speed . . . automatic stop to dissipate energy ... 
preset and rapid return plus important safety features. 


If your rotary or straight line power transmission problems 
demand exquisite speed and pressure control . . . or require 
unique functions . . . or present fire hazards and the like, you 
need Oiléear. Write for information now. THE OILGEAR 
COMPANY, 1311 W. Bruce Street, Milwaukee 4, Wisconsin. 


You Need Olgear! 
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To make 


YOUR WHEELS 
TURN... 


Use BOSTON GEAR | 
STANDARD PRODUCTS | 


Couplings, Universal Joints, Pillow Blocks, i 
Shaft Supports, Pulleys and Ball Bearings. 
Send for a copy of our General Catalog. 


Boston Gear Works, Inc. J 


North Quincy 71, Mass. 


anches — Atlanta, Chicago, Cleveland, Los Angeles i Gears - all Types 


Bra 
New York, Philade elphia , Spr ingfie * Mass., and Utica, N. Y. 
Distributors throughout U. S. A. nd Ca nada. i 


ADER cy i — 
44 


mi, 


| T» 


—SÓ: Speed 


Chain and Sprockets Heducers 
both Ladder & Holler 24 Types 
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Fixed Nuts Stay Put- BUT 


Even if your bolted assembly needs 

_ a fixed nut—remember that vibra- 

tion and wear will loosen all other 

arts unless you use a strong spring 

washer to expand and hold all parts 
tight as wear occurs. 


True, a good fixed nut will not 
move up or down on a bolt;—but the 
other parts of bolted assemblies in- 
evitably loosen because of bolt 
stretch, the frictional wear of metal 
on metal, burrs, flares, and the pul- 
verizing of paint, scale and rust. 

A live spring washer—qa long- 
range spring washer—is absolutely 
essential if you expect your whole 
assembly to be held tight as wear 
occurs. The expanding spring ac- 
tion keeps up the pressure on all 
parts as friction loosens them. 

No matter what kind of nut you 
use—fixed or standard—be sure to 
specify a Kantlink spring washer. 
There is no substitute. 

Originators of Kantlink the long- 
range spring washer. 


Originators of 


mine © © ie ae 
À À 


* E 
TRADE MAAK e 


the long-range spring washer 
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RIGHT ANGLE LOADING 


Plaas staggered rollers 
that will not “TRACK”... 


ROLLWAY 


Solid-cyblindricat-rollen 
THRUST BEARINGS 


When thrust loads are heavy 
. when maximum bearing ca- 
pacity in minimum space is re- 
quired . . . when the aim is to 
design ''preventive mainten- 
ance" into the mechanism itself 
Rollway solid cylindrical 
roler Thrust Bearings offer 
sound solutions to the basic 
problems. Here are the reasons 
why: 


Se Rollway carries all loads at right angles to the 


roller axes. 


B. Rollway solid-cylindrical rollers—staggered in 
position and varied in length, so as to cancel out 
"tracking'"—are accurately spaced in machined- 


bronze retainers. 


d. Thrust plates, held to extremely close limits of 
parallelism, afford a linear contact with the straight 
cylindrical rollers, doing away with Brinell effect and 
roller ‘‘pinch outs" with its consequent roller-end 


wear and rubbing friction. 


Six basic types in many sizes to choose 
from. Send a print or detailed description 
for free bearing recommendation. 


 ROLLWAY BEARING CO.,, INC. 


SYRACUSE 4, N. Y. 


SALES OFFICES: Philadelphia - Boston - Pittsburgh + Youngstown - Cleveland - Detroit * Chicago * 5t. Paul * Houston * Tulsa * los Angeles 
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WHATEVER YOUR PRODUCTS 


* 


GIVE IT QUALITY CONTROL ^ 


wth VARD 


M. 


GAGE ENGINEERING |) 
SERVICE =) 


Let's not forget the fact that Quality Control was the Key to American 
War Production. It was uniform adherence to high standards and 
interchangeability that turned out the flood of top notch weapons 
by which the Allies won the war. Now—if you are going to win your 
own battle of peacetime production—hang on to the key of our 
wartime success. Make the products of your plant meet the stand- 
ards imposed by accurate gages. See to it also that all the compo- 
nents you buy from sub-contractors are gaged to the same accuracy. 


Then you can be sure that all parts match together into a perfect job. 


VARD INC. is one of the country's leading makers of precision gages 
for machined work. We offer you the advantage of our extensive 
wartime experience in your reconversion and new product programs. 
We will gladly assist you, at most reasonable rates, in the engineer- 
ing and planning of your Quality Control. Brains are the cheapest 
commodity you can buy. We have Gage Engineering brains For Sale. 
Call us today and ask about it. 


PHONES * LOS ANGELES —RYan 17111 OR PASADENA — SYcamore 69281 


M" 
HEP - 


ILE 
LI I» t 


PASADENA 8, CALIF. 





MAINTENANCE DEPT 


POWER SAVING "ul Ig . | EASY TO MAINTAIN 


Countless applications in a multitude of industries 
have proved Morse roller and silent chain efficiency. 
A wide range of sizes is available. Each in its field has 
demonstrated that the Morse principle of teeth, not 


tension, turning chain-driven shafts, means maxi- 
WIDE RANGE OF mum, uniform power transmission at low cost. Talk UNAFFECTED BY 
SIZES AVAILABLE over your power transmission needs with your Morse ATMOSPHERIC CONDITIONS 
engineer. MORSE CHAIN COMPANY, Ithaca, N. Y., 
Detroit, Mich., Division Borg-Warner Corporation. 


SPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


S 
o. 


x cat 


A BORG-WARNER INDUSTRY 
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Minimize wear...assure full, fast-acting power and 
uniform actuation in all AIR-OPERATED equipment 


to en 
UNIFORM AIR PRESSURE with FILTER 
ING and AUTOMATIC LUBRICATION 


@ The Logan R-F-L Unit is a natural for your new, im 
proved products. On all air-operated equipment, new 
or old, it will assure capacity performance and effect 
1 marked reduction in wear. The R-F-L Unit levels 
out surges and sudden drops in the air supply, and keeps 
the working pressure uniform with minimüm air con- 


sumption. 


In a simple, compact unit, it combines all che elements 
of the awkward "Christmas tree" assembly of reducing 
valve, pressure gauge, air filter and lubricating device. 
All connections are built into this unit, eliminating 
piping and pipe friction. All elements are easily con- 


trolled from the front panel. 


The clean lines of the Logan R-F-L Unit harmonize 
with the modern styling of today’s industrial equip- 
ment. It can be mounted on a panel or in the air intake 
line. The complete unit measures 6” square by 434" 


dep. lt is built for operation at pressures to 150 p.s.i. 


A | literature on the 
ww Logan R-F-L Unit; also 


ylinders and valves 


OES. : 
WHAT "-— (ull, uniform 
1. Provides E 
lating 4!” 


2 Assures 
ù d 
filtering air € 


pressure 


unfailing 
parate rus 


ly and quic 
dast 
lere VISI 


equired 


| acc ura . 
bility ‘ 


| injecte 
p Comp 
ply level. 


> knobs on pane 


an 


a ` 
drains W“ 
and oil sup 


ZU! 
1ount ot « 


and cer tra 


sure 
ard knob 
K a 
pressure gave 


bortom)- 


ENGINEERING ADVICE—Take advantage of t 


new R-F-L Unit on your products and in your plar 
Ask Logan engineers for recommendations on cor 


plete air systems and equipment. Layouts furnishe 
No obligation. 


SAVES 


* TIME 
*EFFORT 
*MOTION 


912 CENTER AVE. 
LOGANSPORT 
INDIANA 


— 





c€ROTOR 


HYDRAULIC PUMPS 


An important part of 


LA POINTE 


HORIZONTAL BROACHING MACHINES 


Gerotor Hydraulic Pumps are used on La Pointe Horizontal 
Broaching Machines, just as they are on many other fine prod- 
ucts. Perhaps you, too, have a need for hydraulic pumps. If you 
have such a problem, why not let Gerotor help you solve it? 


GEROTOR MAY CORP. 


Baltimore 3, Maryland 


Plants at Logansport, Ind. and Baltimore, Md. 
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TIGHT-SPOT with a drive shaft . . . that’s a centri- 
fugal pump. It’s necessary to fit the rotating ele-* 

ment that does the pumping so closely inside the housing 

that clearances are extremely minute. That’s how you 

get suction and it’s also how you can get into trouble if 

there’s end-play in the drive shaft. Only ball bearings 


"T" 
D 
"MEAT 


can take that combination of heavy radial and thrust 


load and high speed and hold vital clearances. 


End-Play is FOUL PLAY 


It’s Fafnir's job to take on tough jobs like this . . . and 
come up with a series of bearings such as the Duplex 
Units. Their greater ball complement and double angu- 
larity of load lines enable these bearings to take heavy 
loads with the ultimate in axial and radial rigidity. They 
maintain precise clearances between rotary element and 
casing, require minimum attention and last long beyond 


anticipated life expectancy. 


It's the way Fafnir enters into working partner- 
ship with machine designers and machine users in 
offering practical solutions to any bearing prob- 
lem that makes so many executives say, "Let's 
put it up to Fafnir." The Fafnir Bearing 


Company, New Britain, Connecticut. 


MOST COMPLETE LINE IN AMERICA 


BEARINGS 


PRopuctr ENGINEERING — DECEMBER, 1945 














INSTRUCTION NO. 1:— 


“(How to Eliminate a 


BOTTLENECK!” 


When we went to war the conversion process 
was full of bottlenecks. And as we RE-con- 
vert to consumer production it’s again a case 
of bottlenecks! 


And the similarity goes still further. There 
will be certain parts or assemblies that will 
not be ready when the rest of the assemblies 
are completed. It will take time to finish up 
the war orders still in certain departments 
and get them switched over and tooled-up. 


Sub-Contracting Is the Answer 


America utilized the principle of sub-con- 
tracting when it went to war. . . and a pro- 
duction record resulted. American industry 
can utilize the same principle in RE-con- 
verting to peacetime products. 


Why not isolate those parts on which you 
expect delay, and turn them over to a good 
sub-contractor. True, sub-contracting is one 


y 


of the toughest assignments in all industry. 
A good sub-contractor must have a different 
kind of team work . . . ingenuity . . . and 
timing with the other fellows operation. 


But here at Lewyt we've been at it for over 
fifty years, making our production lines 
dove-tail with the assembly lines in other 
manufacturers' plants. 


A Short-Cut To Having Those 
Consumer Products Ready 


Why not give your salesmen a break and 
have your products ready ahead of the other 
fellow? At any rate it won't cost you any- 
thing to investigate why some of America's 
leading industries have decided it is a good 
policy to "let Lewyt do it”. 

* * * 


Write on your business stationery for 48-page book, “Let 
Lewyt Do It" —the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 68 Broadway, Brooklyn 11, N.Y. 


FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER .. . EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND METAL PRODUCTS, TO THE MOST EXACTING REQUIREMENTS 


BUY 


VICTORY 


BONDS 
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i e F INTRODUCES 
"SERIES 1600" 


A New INCH SIZE Line of Low Cost 
Precision Radial Bearings with Solid 
Inner and Outer Rings and Ball Retainer. 


1600 SERIES DIMENSIONS 


INSIDE DIAMETER |OUTSIDE DIAMETER "WIDTH | 


CATALOG Inches Tolerance| Inches | Tolerance lcatatoo|- 
+.0000 


NUMBER 
| 


_INSIDE DIAMETER |OUTSIDE DIAMETER) WIDTH | 


Inches Tolerance | inches | Tolerance| Inches 
+.0000 | +. | NUMBER | -+.0000 


to Minus | : i —.005 


+.000 
to Minus 


o 


1601 
1602 
1605 
1606 
1607 
1614 
1615 
1616 
1620 
1621 


| 


IB TT. 


o 


7-16 | 


1 
à ~ 


o o 
WC) C9 C9 — Qn GC ^O 
ao O-—hbb-—oOoO- 
o 
o 


o 


o 


M) o— MN o0 —0) — 
o0 00 





o 
h3 h3 NJ) ^J NJ NO ooo 
SEPP P SS -7s 
OO O9 = wet aes ee NN IN M 


— t 


1-2 
1-2 
NOTE: Except with regard to Additional sizes will be made 
tolerances, the dimensions Í y available as requirements de- 
of the 1600 series bear- —* velop. 
ings substantially match T 2/7 a " 3 
the long established Nice (e ) Write for prints, peu lood 
100 series. : M ratings and recommendations. 
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WERE FAMOUS 
FOR OUR FAST 
WORK IN SOLVING 
TROUBLESOME 
SPRING PROBLEMS 
... TRY US OUT! 


NO JOB TOO BIG... 
NO JOB TOO SMALL! 


For Wick and Spen, there’s no such thing as a spring or coil 

problem that can’t be cured. They take on new and different jobs 

every day—especially now, with post-war products in the plan- 

ning stage on thousands of drawing-boards. Their “know how” ones enti cn do ons ceudind ten 

comes from years of experience— no job has ever been too big, aircraft hangars. This same coil of wire 

nor too small! will produce 8,000,000 of the smallest 
springs we make—tiny springs that go 

Every problem that comes to us undergoes a thorough checkup. into delicate recording instruments. 

We like to start at the beginning, and check and double-check 

every factor of design and requirement. Then, we establish the 

formula for the steel (for your particular spring); make it in our 

own open hearths; draw, form, temper and test it in our own mills. 


It takes an entire coil of wire to form 
thelargest spring we make—such springs 


No factor is overlooked in our efforts to serve you. 

Send for a copy of our free book “Springs and Wire Forms.” It 
gives data relating to spring performance, including formulae, 
tables and other technical information needed in proper spring 
selection. Address Wickwire Spencer Steel Company, New Bond 
Street, Worcester 6, Massachusetts. 


4 v 
Qm e 9 € 
PEI om, =% > EI 
e 4 S j y 


- ^ 4 , /Zgacp ^2 eg 
Qo LEEG OME AA Y 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK (18), N. Y. f ; 


Abilene (Tex.) * Boston * Buffalo * Chattanooga * Chicago * Clinton (Mass.) * Detroit * Houston * Los Angeles * Philadelphia * San Francisco * Tulsa * Worcester 
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don t MAGNIFY vibration 


Scientific isolation of vibration demands the control of all modes of vibration. 
Unscientific application of vibration-isolators usually neglects some modes and can 


actually magnify the vibration in these modes. 


This is why the utmost care must be taken to pick the right vibration-mount—if 


the ultimate in vibration control is desired. 


It also explains why Barrymounts are engineered to the application and the job. 
Of course, Barry does manufacture some standard mounts. These, however, are 


sold only on approved applications. 


Certified Barry Vibration Engineers stand ready to serve you, without obligation, 
in all your design, engineering and production problems involving shock and vi- 
bration control. They have advanced knowledge, ability and skill combined with 
superb test and manufacturing facilities that assure the finest service available in 


this important new field. Take advantage of them today. 


HERE ARE A FEW OF THE MACHINES IN WHICH 
2ARRYMOUNTS CURE VIBRATION AND KILL NOISE: 


Air conditioning eqpt. 
Radios & Radar 
Refrigerators 
Motors 
ANY) WW Measuring instruments N 
i Test equipment Wyn 
R. R. equipment 
Industrial Electronic eqpt 
Washing Machines 
Compressors 
Blowers 


Industrial Machinery, etc. WAR-TESTED FOR PEACE 


a 
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A SAVING AT 
EVERY TURN 


It's easy to select the 
right caster to meet 


your exact require- 
ments from the Darnell 
line, There are nearly 


4000 models from 
which to choose. All 


Darnell Casters and 


Wheels are pre-tested 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 


60 WALKER ST, NEW YORK I3. N Y 
36 N. CLINTON. CHICAGO 6. ILL 


K-20 SERIES 
Single Seated 
Electro-Magnetic Values 
FOR MANY INDUSTRIAL, COMMERCIAL AND 
DOMESTIC APPLICATIONS K-20 Series Valves 
are extremely practical and simple. Positive control. 
Any voltage D.C. or A. C. No hum. Two-wire, cur- 
rent failure. Packless construction. Body is high- 
grade brass, all internal parts are bronze or stain- 


less steel. Coils removable while valve is under pres- 
sure. Listed as Standard by Underwriters’ Lab. F. M. 


TYPE K-20-1 


For remote control of air, 
water, gas, light oil. Refrig- 
erants, such as Freon, Sul- 
phur Dioxide and Methyl 
Chloride. Request literature. 


e 
? 
LA ^ 


ed 


E" 


'AIR CONDITIONED VEGETABLES 


Illustrated above is a K-20-1 valve used on the Humidifier and 
Cooler to control the water which is sprayed in a fine, cold 
mist over vegetables. Operating in conjunction with a time- 
switch, air-cooling and blower equipment, the specific function 


of the valve is that of turning the water on and off at pre- 


determined intervals, thus maintaining proper humidity. 


GENERAL CONTROLS 


BO! ALLEN AVENUE GLENDALE 1, CALIF. 


FACTORY BRANCHES: PHILADELPHIA « ATLANTA + BOSTON + CHICA 2 
KANSAS CITY * NEW YORK * DALLAS * DENVER . DETROIT * CLEVELAND 
HOUSTON + SAN FRANCISCO * SEATTLE * PITTSBURGH 
DISTRIBUTORS IN PRINCIPAL CITIES 
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ACTUAL SIZE 


wt 


The Airex Manuf any designed 
and manufactured h nt for the 
Army and Navy i 

AIREX now is engaged 

manufacture of hydraulic equip 

time applications. Our Engineering Dep 

and production facilities are at your service. 


MANUFACTURING CO., Inc 


5-33 48TH 
AVENUE, L 
. LONG ISLA 
ND CITY 
LN Y 


Hydrauli 

Ic Equi m 
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MICROTORQUE... 


SENSITIVE* ACCURATE* RELIABLE 


FUNCTIONS 


Can be directly coupled to low torque indicating 
meters Of movements (cxisting pressure, tem- 
perature gauges, etc.) by simple yoke on instru- 
ment pointer without interfering with instru- 


ment indicating function 


Ideal for take-offs from bellows elements (pres- 
sure, temperature, flow, etc.) causing negligible 


drag on control element, 


Ideal amplifier follow-up components in bridge- 
type control— relatively large electrical outputs 


for small mechanical inputs. 


Operate directly recorder-controllers, recording 
galvanometers, milliammeters, oscillographs or 


polarized relays. 


Indicate or record remotely positions of shafts, 


meters, or Other mechanical elements. 


WRITE SECTION R 


& CO., INC. 


TET 
,STRUMENT. 


P TP 


"I 


E b] 
Ar 


— 
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AUTOFLIGHT 


FABRICATORS OF PLATE AND 
ai SHEET STEEL 


Many manufacturers solve their Engineer- 
ing and Purchasing problems—the Little- 
ford way—by turning to our experience for 
c.rtain fabricated parts or special products. 

For 62 years they have been forming 
bending, and welding all types of plate and 
sheet steel, making products for all indus- 
wies, If you have a problem that requires 
tabricated parts, send blueprints or specifi- 


vàions to Littleford. 


CHROME ALLOY 
STAINLESS STEEL 


BRONZE 
K-MONEL 
ALUMINUM 


POTENTIOMETERS 


FOR REMOTE RECORDING 


FEATURES 


Less than .003 o». in. input torque. 

Linearity *s% or better. 

Weight less than & oz. space envelope 1” x '$" 
cylinder 

Vibration-proof, 4 to 55 cycles up to 6 g's. 

2.5 Watts power dissipation. 

Resistance 100 to 2500 ohms. 


Jewel bearings, platinum metal brush and resist- 
ance material, highest quality contact perform- 
ance. 

Long life and dependability proved in many air- 
borne and industrial applications. 


Available in 270° potentiometer arrangement or 
continuously rotatable transmitter type; toroidal 
coil tapped at 120° intervals with twin brush 
take-offs separated by 180° 


161 EAST CAL 
- PASADENA 5, 


GLASS 
PLASTICS 
DRILLED 
BALLS 


Precision balls made 
for your job. In many materi- 
als. Send your specifications to 
our Engineering Department. 
Their recommendations will be 
forwarded to you promptly. 


“CARBON STEEL 


‘THE HARTFORD STEEL BALL CO. 


HARTFORD, CONN. 
EXPORT OFFICE: NEW YORK 
PHONE: PENNSYLVANIA 6-2078 


NEW YORK OFFICE 
MURRAY HILL 6-1923 


CHICAGO OFFICE 
HAYMARKET 867! 


LITTLEFORD BROS., INC. 


506 E. Pearl St., Cincinnati, 2, Ohio 
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When you design this “lifeline” of metal 
arteries into your machines, every vital 
part gets the lifeblood of unfailing lubri- 
cation. 


It's the famous Alemite Centralized Sys- 
tem of Lubrication, and it makes machines 
live longer by preventing the “dirty work” 
of neglect and human error. The system 
handles oil or grease, and can be operated 
manually or automatically. It is available 
in four types, which can be designed into 
Practically any machine. 

Se “foolproof” are these Alemite Systems 
that new and inexperienced help can be 
quickly taught how to operate them. 


tach bearing, no matter how inaccessible, 
gets a measured quantity of oil or grease. 


STEWART 
WARNER 


And the machine goes right on operating 
while it’s getting a “transfusion” from a 
central point! 

This means a big saving in time as well 
as machines. That’s why plant owners are 
installing Alemite Centralized Systems on 
present equipment. So it’s logical to in- 
clude these “lifelines” in the machines you 
are now designing. 


Results are amazing. This one is typical : 
A huge roto printing press with 500 bear- 
ings is now positively lubricated while in 
operation in 10 minutes per 24 hour day. 
Former time —2 hours every day and the 
press had to be shut down! 


Your reputation as a designer benefits by 
the improved performance you give ma- 
chines with Alemite Centralized Lubrica- 
tion. They not only live longer, but make 
important savings because you've designed 
M. P. T.* into them. You also eliminate the 
grief and expense of costly field service. All 
good reasons for giving your machines the 
sales advantage of this famous “lifeline.” 


* More Productive Time 


AT DRATRO 
ALEMITE 


vw Finset in Modern Lubrication 


CONSULTATION * ENGINEERING » EQUIPMENT © LUBRICANTS » MAINTENANCE 
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Sit at Your Desk and See 
Alemite Systems Work ! 


Send coupon below, requesting “no 
obligation” demonstration of the 
four new Alemite Centralized Sys- 
tems. An Alemite Lubri- 
cation Specialist will dem- 
onstrate with transparent 
working models right at 
your desk. He will also ex- 
plain how you can design 
these systems into your 
machines. ... Just send the 


coupon. 


Alemite, 1808 Diversey Parkway, 
Chicago 14, Illinois 

Have an Alemite Lubrication Specialist 
call and demonstrate the four new Alemite 
Centralized Systems of Lubrication. 


Company 
Name 


Address 





Speci y DRAKE 


FOR BETTER 
DIAL LIGHT ASSEMBLIES 


The Viking Pump Company is represented by a nation-wide sales and serv 
ice organization in key cities from coast to coast . from Canada to the Gull. 
Is your pumping installation operating at high efficiency? Do you have a 
pump maintenance problem? Write or call the Viking representative near. 
est your plant for service. 


T BE Dial Light Assembly 
of the number 500 U 
Series illustrated here is one 
of the outstanding units of 
the widely known DRAKE 
No. 500 Series. The legs of 
the bracket are made in vari- 
ous lengths, from 27/32" to 
1-7/16" from base to should- 
er. This unit will fasten on 
any panel from 0 to .062 
thick. When specifying Dial 
Light Assemblies, remember 
millions of DRAKE 500’s 
have been used since 1940! 
These units are TIME 
TESTED .. . offer you all 
the superior advantages de- 
veloped through years of 
highly specialized experience 
in designing and manufactur- 
ing Dial and Jewel Light 
Assemblies excusively. Ex- 
tensive facilities for high 
speed production bring you 





CHICAGO 6 


Viking Pumpe 
349 West Washington Blvd 
Phone State 6819 
CLEVELAND 13 
Vilung Pump Company 
310 Marshall! Building 
Phone Cherry 0687 
INDIANAPOLIS 4 
Viking Pump Company 
207 Pennway Building 
Phone Lincoln 4798 


KANSAS CITY 6 
Viking Pump Company 
601 Pickwick Building 
Phone Harrison 8023 
LOS ANGELES 2) 


Viking Pump Compeny 
2040 South Sante Fe Ave. 
Phone Kimbal! 4470 


MILWAUKEE 3 
Viking Pump Company 
$10 West Michigan Street 
Phone,Daly 0807 
NEW YORK 23 


Viking Pump Company 
1841 Broadway at 60th St. 
Phone Circle 7-3324 


BALTIMORE | 


Wallace Stebbins Co. 
Charles and Lombard Sta. 


BOISE 


The Olson Manulecturing Co. 
P. O. Box 1487 


BOSTON 10 
Hayes Pump and Machinery 
Compeny 
12$ Purchase Street 
BUFFALO 10 
Root Neal 6 Company 
P. O. Box 17 
Station D 
CHARLOTTE 
Southern Pump & Tank Co. 
1730 No. Tryon St. 
DETROIT 26 
Kerr Machinery Co. 
Keer Building 
DENVER 
Mendne Bolthott Co. 
1635 17th St 
DENVER 
Eaton Meta! Products Ca 
4800 York Street 
also 
Albuquerque Pueblo 
Billings and Omaha 
EVANSVILLE 
Shouse Machinery Ca 
222 Court Street 
HOUSTON 1 


Southern Engine 6 Pump Ca 
900 St. Charies Street 
also 
Dalles. San Antonio and 
Kilgore 


LOUISVILLE 2 
Neill. LaVielle Supply Co 
305 West Main Street 
MEMPHIS 2 
LE Dilworth Co 
3 South Front $1 
MINNEAPOLIS 14 
Leon C. Gadbois 
101 25th Avenue SE 
NASHVILLE 
General Equipment Co 
Fred T. Watson 
1804 20th Avenue So 
NEW ORLEANS 12 
Menge Pump & Mach. C» 
833 Howard Ave 
PHILADELPHIA 20 
Walter H. Eagan Co 
3336-38 Fairmount Ave 
PITTSBURGH 22 
Power Equipment Co 
Olive Building 
RICHMOND 5 
Richmond Engineernng Co 
Mh and Hospital Sts. 
SAN FRANCISCO 18 


DeLaval Pacific Co. 
61 Beale St 


also 
Seattle and Portland 
$T. LOUIS 1 


Lane Machinery Co 
7th & Market Streets 


TULSA 8 


Warner Lewis Company 
209 E. Archer St. 


COMPANY 


CEDAR FALLS IOWA 


better quality at low cost. Is 
the newest cataog listing the 
complete DRAKE line at 
your finger tips, NOW? 


Time Tested, Millions have been used since 
March 1940! 

Available in any quantity with any type of 
bracket. 

Sturdy Bakelite Molded insulating casting 
shields socket from outside contact. 

Center contact lead wire mechanically secured 
before soldering. 

Both lead wires withstand over 25 lbs. tension. 
Rounded eyelet edges prevent cut or frayed lead 
wire insulation. 

1000 volts minimum breakdown voltage between 


Lower Cost 
contacts and to ground. and Improve Your 
Casting mechanically secured to bracket . . . 
can't turn. Product 


Socket mechanically secured within casting ... . E 
can't turn or be pulled out. " * drill a hole, — drive m. 
Center contact secured within socket .. . contact | Pim. Steady, unyielding pressure 
won't protrude when lamp is removed. locks it. (The oversize, work 

tempered edges of grooves on 


No. 542 U-43 ... the unit shown above, has 15/16” the pin are compressed by the 
legs built for .043 panel. Prompt shipments assured wall of the hole.) 


in large quantities for your production line DRIV-LOK PINS are simpler and 
requirements. safer to use, — are lower in cost, — 
are absolutely vibration-proof. an 
be furnished in many materials and 
sizes, — Standard or special types. 
May be re-used. 


Use DRIV-LOK PINS in place of: 
Straight or Taper Pins, Cotter Pins, 
Set Screws, Rivets, or other fasteners. 
Millions in use. 


Write for Catalog 


THE DRIV-LOK PIN CO. 


561 W. Washington Bivd. 
Chicago 6, Ill. 


Speed Production 





DO YOU HAVE OUR 
(D NEWEST CATALOG? 


SOCKET & JEWEL LIGHT ASSEMBLIES 
DRAKE MANUFACTURING C0. 


1713 W. HUBBARD ST. * CHICAGO, U. S. A. 
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Cone-Drive's advantages are not confined 
to any particular speed range. They are inher- 
ent in the gears themselves. 

At low speeds, the tremendously greater 
area-contact and more teeth in contact of 
Cone-Drives result in vastly lower unit pres- 
sures, longer life and ability to transmit more 
power and torque through gears of ‘smaller 
center distance. 

At high speeds, Cone-Drive gearing's in- 
herent accuracy —resulting from the exclusive 
method by which they are produced — means 
smooth quiet operation and highest efficiencies. 

Yet, for a given amount of power to be 
transmitted, Cone-Drive gearing actually 
COSTS LESS. We will be glad to supply 
design data for your specific application. 
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Illustrated are (left) a 32:1 speed reducer used in 
a mining operation (1/15 r. p. m.—15 inch Center 
Distance; 918,000 in. lbs. torque). Right: a 1:4% 
step-up supercharger drive which handles 19 hp. 
at 30,000 r. p.m. on a 2.675 inch center distance. 


Deere i aa 
da 


E] 


CONE-DRIVE DIVISION 


MICHIGAN TOOL COMPANY 
7171 E. McNichols Rd., Detroit 12, U.S.A. 
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Time savers = for “New Products in a hurry!” 


YOU CAN SAVE TIME TODAY 
by placing the design and production of springs for your 
They 


will recommend the proper material and type of action best 


mechanisms in the capable hands of B-G-R engineers. 
suited to the performance desired ... based on experience 
covering thousands of widely varying conditions of use. 


At both B-G-R plants, springmaking equipment . . . still 
will be ready to turn out springs 


in any amount your production lines need. 


hot from war schedules... 
Time is a real 
factor in product shift today. Take advantage of this oppor- 
tunity to unload troublesome spring needs by letting B-G-R 
shoulder the problem. 


You'll find it saves time . . . and often 


needless expense. 


SPRINGS 


— 
LL 


me | € 
KONA 


H 


PRECISION BUILT 


— For Many Requirements — 


LUBRICATION- TRANSFER-COOLANT 
HYDRAULIC INSTALLATIONS 


ieee » 


BROWN & SHARPE 
PUMPS 





BELT LACING 
and FASTENERS 


for transmission 
and 
conveyor belts 


“JUST A HAMMER TO APPLY IT" 


ALLIGATOR 


Trade Mark Reg. 


V. S. Pat. Office 


STEEL BELT LACING 


World famed in general serv- 
ice for strength and long life. A 
flexible steel-hinged joint, smooth 
on both sides. 12 sizes. Made in 


steel, "Monel Metal" and non- 
magnetic alloys. Long lengths 
supplied if needed. Bulletin A-60 
gives complete details 


|FLEXCO | E11» 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed cupped plates. 
Templates and FLEXCO Clips 
speed application. 6 sizes. Made 
in steel, "Monel Metal", non- 


"CONVEYOR BELTS EASILY FASTENED'' 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 
grip on edges of rip or patch 
Flexco Tools and Rip Plate Too! 

are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


FLEXIBLE STEEL 
LACING CO. 


4602 Lexington St. 
Chicago, Ill. 
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WALDES TRUARC 


SPERRY 


COMPENSATING i M Before using Waldes Truarc Retaining Rings in 
i i dd Sperry gunsights, Sperry Gyroscope Co. engineers 
GUN S || 6 HT i A = iT had difficulty with important taper pins working 
s | tam I à loose while the gunsights were in service. Due to 
vibration, pins occasionally loosened and fell out 
affecting the accuracy of the gunsights. Frequent, 


thorough inspection of taper pins in use didn’t 
entirely solve the problem. 


Then they specified Waldes Truarc Rings. 
Where taper pins had previously worked loose, 
the rings now held them fast. Assembly of the 
gunsights became much easier and quicker. 
Because of this earlier experience, Sperry used 
Waldes Truarc Rings as original equipment in 
their K-13 Compensating Gunsights. And Truarc 
exceeded their highest requirement for depend- 
ability in action. 
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arc Retaining Rings are used to save weight, space, 
cost and man-hours in a wide range of products. For holding scien 
and positioning machine parts they offer definite advantages ; 
over nuts, shoulders, collars, and pins. They simplify and speed up 
production. They can be put on and taken off again and again 
~and still retain the perfect circularity which gives them their 
unfailing grip. Test them yourself. We'll furnish samples and 
Complete data. Write Dept. T-12. 


WALDES 


TRUARC 


R TRADE HARK 


WALDES KOHINOOR, INC.. LONG ISLAND CITY 1, NEW YORK 


ea 
"ADAM REPRESENTATIVES) PRENCO PROGRESS CORP., LTO., 72-74 STAFFORD BT, TORONTO 
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Unregulated air supply is often too much 
for some and too little for other types of 
air operated equipment. Solve this prob- 
lem by choosing Hannifin Pressure Reg- 
ulating Valves for use with any type of 
pneumatic machinery. The correct work- 
ing pressure can be provided far each 
unit with easier and safer handling, and 
reduced air consumption. Hannifin pis- 
ton type pressure regulating valves are 
instantly adjustable, accurate and de- 
pendable. Simple construction means 
long, reliable performance without main- 
tenance. Three standard sizes, %, 2 


and % inch, for use on initial pressure 
up to 150 lbs. Write for Bulletin 56. 


Hannifin Manufacturing Company, 621- 
631 South Kolmar Avenue, Chicago 24, 


Illinois. 


PRESSURE REGULATING VALVES 


WISCONSIN-POWEREB 
Fie 
Equipment 


"On the Beam” 


RIGHT: Unit, pumping oil from 
Peru Sand on the Osage Indian 
Reservation, is powered by a 
Model AEH Wisconsin 4- cycle 
single cylinder engine (4-6 hp.) 
* 
Whether operating a heavy- 
duty walking beam pump 
jack for pumping oil... 
or supplying dependable, 
continuous-service power for 
any type of power applica- 
tion within a 1 to 30 hp. 
range, Wisconsin Air-Cooled 
Engines are always "on the 
beam" , . . in terms of 
trouble-free service, operating economy and low upkeep cost, 


Wisconsin Air-Cooled Engines are ideally adapted to field service in any 
locality, regardless of climatic conditions. Nothing to freeze in cold 
weather, no cooling problems in hc* weather. High tension weather. 
sealed magneto with impulse coupling provides quick, easy starting at 
all times. Timken tapered roller bearings at both ends of the crankshaft 
assure smooth running and protection against bearing failure, 


Specify “Wisconsin Engine" for always-on-the-beam 
serviceability on your equipment. 


oN TNS WO, 


f 
b Corporation 
` MILWAUKEE 14, WISCONSIN, U 


" "**" 989 PIPELINES 
UNCOUPLED 
WITHOUT SPILLING 


A SINGLE prop 





ei T" BXAcmoR | 
C= SELF- SEALING COUPLING 


U. B. Pet. App. 593563 


EXACTOR CONTROL CO., LTD., 
(Dept. 25), 14 Berkeley St., London, W.1., England 
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Seven Fawick Clutches are used on 


this new Byers 1/4 cu. yd. “‘Traveler’ 


250-ton press equipped with 
Fawick Clutch and Brake 
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THE CLUTCH THAT 


SAVES YOU 
MONEY 


The Fawick Airflex Clutch eliminates down 
time because it needs no adjustment, no lubri- 
cation, no frequent replacements and repairs. 
It controls torque, absorbs shocks and trans- 
mits power through a cushion of air. 

Grips like a tire grips the road—light or firm 
engagement— without springs, arms or levers. 

Economy and dependable performance proved 
on thousands of navy ships and in hundreds of 
different industrial applications—for heavy-duty 
drives wherever the going is tough. 
Teli us the conditions your equipment has to 
meet in operation— We'll gladly recommend 
the clutch best suited to the job and show you 
how it should be engineered. Book on request. 


ü 
| 


Crane equipped with Fawick Clutches on main drum 
and swinger and Fawick Power Take-off on engine 
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FLUID TIGHT SEAL 


s THE ONLY 
G CONTAC T 


CLEARANCE 


seat poes NOT ROTATE 


wITH SHAFT 


THIS ! 
MOVIN 


r 


TO SEAL THAT ROTATING SHAFT 


The Balanced Pressure design of "Sealol" definite- 
ly controls seal face pressure, minimizing frictional 
heating and power loss. "Sealol" seals fluids (in- 
cluding gases) at high or low shaft speeds, whether 
or not the fluid is under pressure. Now available in 
a variety of constructions to meet your specific oper- 


ating conditions. Bulletin on request. 


SEALOL CORPORATION 


45 Willard Avenue Providence 5, R. I. 


Baltimore Chicago Los Angeles 


Cleveland Detroit New York 
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Manufactured by 
THE EASTERN MACHINE SCREW CORPORATION 


29-49 BARCLAY STREET, NEW HAVEN, CONN. 


General Purpose and Insert Chaser Die Heads, 
Threading Machines, Feed Fingers 


THE PULLEY OF 
1000 SPEEDS 


€ This exclusive Speed 

Control used on the DoAl! 

Contour Sawing Machine is 

now available to other machine 

manufacturers who are looking for the finest Vari- 
able Speed Control... Changes speeds instant no 
adjustments or work stoppages. Free floating pulley 
provides automatic alignment of belts insuring long 
belt life. Three sizes, 6!5", 4!?" and 3!" Our 
Engineering Department is availableforconsultation 


Write for the new interesting Speedmaster Circular 


THE DoALL COMPANY 


227 N. Laural Ave. Des Piaines, Mill. 


— — —— — ——— — — — 
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PUMP AND MOTOR... 


Balanced on a Single Support 


Simple, balanced design stands out in every feature of Worthington 
Monobloc Centrifugal Pumps. You can see it in the sturdy one-piece 
base, motor end bell and pump bracket...in the extra large diam- 
eter shaft that prevents eccentricity in any moving part. . . in the 
short distance between pump and motor . . . in the perfect mating 
of pump and motor ratings. 

Add these features together and you see why alignment is true 
ind permanent . .. why operation is quiet, service is efficient and 


lite is long . . . why space and installation time are saved. 


THE FIRST COMPLETE LINE 
Remember—Worthington, first to manufacture a complete line of 
electric-driven centrifugal pumps of Monobloc design that are 
truly balanced units . . . planned and mated on the drawing board, 
is your surest source of the one right unit for your exact require- 
ments. Styles and sizes range in capacities to 1600 G.P.M., in heads 
to 500 ft., in motor H.P. from !4 to 60. 

For complete specifications and ratings, write for Bulletins 
W-321-B14 and W-321-B15. Worthington Pump and Machinery Corpo- 
N. J 


ration, Standard Products Division, Harrison 


> 


| 


QUICK FACTS ON 
WORTHINGTON 
MONOBLOC PUMPS 


...in this 180-page catalog 


26 pages of the Worthington Stand- 
ard Industrial Products Catalog go 
into great detail on the use of Mono- 
bloc Centrifugal Pumps for water 
supply, boiler feed, circulation, con- 
densate return and other applications. 

Composite rating tables tell at a 
glance the one right pump for your 
problem. Tables of dimensions sim- 
plify the job of fitting it into your 
design. 


DATA ON OTHER PRODUCTS 


This conveniently-tabbed catalog 
goes into equal detail on other cen- 
trifugal, power, rotary and steam 
pumps, air vacuum 
pumps and liquid meters. r 

You'll find its engineering data, 


compressors, 


useful formulae, charts, rating tables, 
etc. invaluable in all phases of prod- 
uct design. Write for a free copy to- 
day. Worthington Pump and Machinery 
Corporation, Merchandising Division, 
Harrison, New Jersey. 


WORTHINGTON 


——— 
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Centrifugal Rotary Steam & Power Liquid 
Pumps Pumps Pumps Meters 


r 
— 
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Vertical & Horizontal 
Compressors DE 
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Multi-V-Drives Variable Speed 
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"ATLAS" Precision Type— 
where accuracy and strength are needed 


Dress up your product with ATLAS. Of highest quality throughout, these universal 
joints embody great strength and long life, combined with easy application, They are 
an outstanding means of improving the equipment on which they are used. 


The features of the ATLAS meet the designers most exacting specifications, Bear- 
ings of greatest possible size, located to assure minimum load and wear. Short, 
stubby jaws provide maximum strength. Closely ground, square-sided center block 
supplies a rigid socket wrench drive. Manufacturer from heat-treated alloy steels 
with bearing surfaces held to closest tolerances. These joints eannot fiy apart in 
service 

to 3-3/16” 0.D. Can be furnished with 
Available fitted to your specifications. 


Made in standard sizes from 74” 0.D 
bronze center parts or wholly of bronze 


"VULCAN" Rugged Type— 
for hard, outdoor service 


This universal Joint is especially adapted to all classes of outdoor 
work such as winches, agricultural machinery, road building equip- 
ment, power *''take off" on trucks, and similar machines where 
heavy duty is involved. 


Joint ends and bearing pins are of alloy steel properly heat. 
treated and ground to closest limits. Joint ends are drop-forged 
and designed for greatest strength. Bearing surfaces are located 
for minimum loads and wear. A large grease reservoir in center 
block supplies adequate positive lubrication. Made in sizes from 
144” 0.D. to 2” O.D. inclusive 


Descriptive circular and price list No. 10 sent upon request. 


The GRAY & PRIOR MACHINE CO. 


610 WINDSOR ST. 


HARTFORD, CONN.,, U. S. A. 


West Coast Representative: Link Belt Company, San Francisco; Los Angeles; Oakland; Portland. and Seattle 


W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


For the new series of 6 illustrated Bul 
letins furnished FREE upon request 
Featuring our complete line of Indus 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
~Centrifugal—Overload Release = Slip 


aCe) 


101 WEST 4TH ST 


SLIP OVER-RUNNING 


ELMIRA. N. Y 


CENTRIFUGAL FRICTION OVERLOAD RELEASE 


PSI cASH-ACME 
pe “Type B” 


Only an INSIDE view of the CASH-ACME Type “B” can show 
you the many tested and approved features that have contri- 
buted to its popular acceptance by Industrial Designers and 


» 


Maintenance men. 
The Large Sensitive Diaphragm, Bronze or Monel Metal wide 
opening Seat, Inbuilt Strainer and extreme accessibility are but 
a few of the features that make the Type "B" so dependable. 
frailable in sizes from Y4" to 2" inclusive for STEAM, AIR, 
WATER, OIL, and other services. 

* 


Write today for YOUR 
of our 28 page e 


— 


copy 
Catalog describing how 


CASH-ACME — 


IMR Ta ee 


6662 EAST WABASH AVE. 
DECATUR ILLINOIS 


— VALVES its 
THIS name that counts 


AMAN 
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TERI: j j2 e 
FINEST PLATED AUTOMOTIVE 4 Complete laboratory control alii production 
AND PLUMBING lai Le 4 X I 


EO C npe 


Pa 


Let Us In At The 
Drawing Board Stage 


Leadership in any field of manufacturing is 
dependent upon two factors— plant facilities 
and engineering “know-how.” 

Gerity’s dominant position in the plating in- 
dustry is the result of careful attention to each of 
these principles. Equipment—including every 
known mechanical innovation to improve plating 
quality is backed up by that intangible something 
—born only of experience—which supplies the 
ability to produce your order as you desire it. 

This “know-how” enables us to render technical 
assistance far beyond the usual production respon- 
sibility. Gerity welcomes opportunities to con- 
tribute suggestions at the very inception of a new 
product; frequently, our understanding of die 
casting and plating processes permits us to help 


Exact dimensions are maintained 
in economizing on your manufacturing operations 


. (as am 1p | 
For that reason, we suggest you let us in at 


the drawing board stage. Take full advantage 


of Gerity plant facilities and Gerity experience. 


GERITY-ADRIAN MFG. CORP. 
ADRIAN, MICHIGAN 


Gerity inspections practically eliminate scrap loss 


) ` - 
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Tiny but essential are screws and other 
threaded members of modern industrial 
assemblies. Thousands of sizes and types 
of screw machine products are on the mar. 
ket for ready sale, Yet today sees some 
new design of instrument or machine in 
which mechanical function must derive 
from a screw machine product heretofore 


never known. 


At this point Waltham Screw Company, 





its designers, its engineers and its precision 
machines come forward with the ability to 
produce the vital unit, to engineer it to ex 
act specifications in whatever volume re- 
quired. 


he wasp, whose hexagonal cell-measure- 
‘Ment never varies, is Waltham Screw Com- 


iany's hall-mark. It denotes utter preci- 


ston. 


Telephone Today Collect 
Waltham 5830 


LEHAM SCREW 


COMPANY 
77 Rumford Ave. 
Waltham, Mass. 
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Skillfully made 


carefully checked 


to give you 
better service 


SCAIFE 


storage tanks and containers 
for gases, liquids, air... 


Welding the head of a large Scaife 


woter storage tank. 


You can “install and forget” Scaife storage tanks or 

containers, because of the care and attention given 

every detail of design and manufacture of these products. 

QUALITY CONTROL in our plant eliminates trouble 

before it starts—assures dependability and long life. If your 

requirements are for code manufacture, specify Scaife, and 

leberctory of the X-Rey Depertment. we will furnish containers that meet your code standards. 
Being specialists in this type of work, we can guide you 

in the selection of containers to best meet your needs. Our 

nearest representative will gladly give you the benefit of his 


ex perience. 


SCAIFE COMPANY 


FOUNDED 1802 
b eden seeks nei a OAKMONT (Allegheny County), PENNSYLVANIA 


check the quality of Scaife products. Representatives in Principal Cities 
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We're Proving It! | 
WET-BELT 
MACHINING 


Is Faster... 
Better... 
Cheaper .. 


A/ Case Histories Prove It! 


We'll mail you, on request, a new report on scores of 
actual users. Each case history is illustrated! 


/ Machining Clinics Prove It! 


Machining clinics in leading industrial cities prove—in 
competition with previous methods—the superiority of the 
PORTER-CABLE WET-BELT SURFACING METHOD! 


A/ Methods Engineering Service Proves It! 


In our own plant, expert Methods Engineers conduct a 
perpetual machining clinic. From actual pieces—or draw- 
ings—which you submit, 
studies are made and find 
ings reported, without 
cost or obligation to you! 
Take advantage of this 
service at once. Operating 
costs are rising only 
superior methods that 
save time and 
money can make 
you competitive 
and keep you com- 
petitive. 

This is one of 
the Abrasive Belt 
Surfacers that revo- 
lutionized industry's 
concept of machin- 
ing and finishing 
in speed, quality, 
cost — during the 
tremendous push of 


wartime schedules. 


Ask for Information TODAY! 


PORTER-CABLE 


MACHINE CO. 


2110-12 N. Salina St., Syracuse 8, N. Y. 


212 


ency with... 


the NEW, improved m, 
SURE-FLOW coolant pump: 


V New High Efficiency 
Long Life Impeller 


V Motor Sealed Against 
Splashing and Grit 


V Self-Priming without 
Submerging Types* 


V New Grinder, Sub- 
merged and High 
Speed Pumps 


V 27 Standard Models to 
Fit Your Requirements 


For coolant pumping efficiency that keeps pace 
with today’s fast-cutting, high precision ma- 
chines ...for peak performance in your future 
developments... specify the new, improved 
Logan SURE-FLOW Centrifugal Pumps. 

This outstanding coolant pump has been re- 
engineered from top to bottom to embody ex- 
clusive new features and Logan engineering de- 
velopments. By applying these advantages to 
your work, you will help your modern machines 
and cutting tools to operate at maximum capacity. 


The open, unloading type impeller of im- 
proved design discharges air or vapor rapidly. 
There are no close tolerances or metal-to-metal 
contacts of running parts... liquids containing 
some abrasives, filings or other foreign matter 
can be handled safely. The integral motor drive *BRACKET 
permits the SURE-FLOW pump to be mounted — 
anywhere. No gears, chains or other mechanical 
drive are required. 


Foot and bracket mounted models are self- 
priming without submerging...can be located 
above or below the liquid level, or remote from 
the supply. The Logan line also includes new 
grinder and submerged type pumps, as well as 
high-speed models for driving stream, deep hole FLANGE 
drilling and chip flushing applications. on 


Available in 5 Types 


Logan SURE-FLOW Coolant Pumps 
are now available in 5 mounting types 
and 27 standard models to fit a wide 
range of applications. Obtain these 
profitable advantages for your equip- 
ment ;:;.investigate SURE-.FLOW 


GRINDER TYPE SUBMERGED 
(intake thru flange TYPE 


912 Center Ave. Write 
TEM LAC ETE ooo FREE Cunlege 


ing items in the IZ 
CHUCKS · CYLINDERS - VALVES - PRESSES - SURE FLOW COOLANT pumps | gan line wi 
[i nene veumoens vaves -raessts -sune row cooiamt rouye | gan lino in wh 
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In the mad rush to convert to competitive 
production, important items are bound to be 
overlooked. For instance: a comprehensive and consistently accurate inspection 
control of related parts, vitally essential to future quality production. 

It is too apparent for comment that future designs will depend on precision parts if these designs 
are to function correctly. It is equally apparent that the selection of reliable gages and a proper 
over-all gaging method will play a large part in the correct assembly and interchangeability of 
parts. One way to insure this is to join the ever-increasing ranks of those who use Vinco's Gage 
Engineering Service when planning new production schedules. At all times, Vinco is ready to dis- 
cuss the complete subject of gaging, together with the attendant problem of production, with 
your engineering staff. Our assistance to your engineers in establishing and setting up a com- 
plete and comprehensive gaging policy, suited to your individual needs, will be gladly given. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


> PAT 


VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 
Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head » Involute Checker e Angle Tangent 


to Radius Dresser e Index Plates e Precision Vises e Sine Bars « Straight-side Spline, Serration Spline, In 


volute Spline and F 


5pline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages èe Spur and Helical Master Gears « Munition Gages e 


Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures èe Indexing Fixtures e Hydra 


Power Control, Utilization and Distribution Units « Engineering, Design and Development » Precision Production Parts 
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Solve problems in... n 
PRECISION VIBRATION t 


-—Q -— 


Are you taking advantage of the most ad- ui 
vanced design methods in handling your re- 


mote control problems? 
Simmonds Push-Pull Controls, developed to 
Ce eu meet exacting aircraft standards, are being 
increasingly specified by industrial engineers 


in many fields. More than half a million 


Simmonds controls are today giving rugged, 
pro on trouble-free service in installations that require 


the ultimate in accuracy—eliminating awkward 


pulley-and-cable and rod-and-bellcrank set-ups 


lock nut! : | Especially successful in solving problems involv- 
* [3 
' | 


ing vibration and difficult contours. A wide vari- 
ety of accessories and fittings make Simmonds 
controls adaptable to many purposes. 

Let Simmonds engineers help solve your re- 
mote control problems, There is no obligation. 


Send Your Control Problems to 


FIRST .. .the AM€°Mex lock i li 
T manae Simmonds Control Headquarters 


speedily as an ordinary nut. It locks automatically 
when it is tightened down on the work. Second... the 


n Aan E — 
wedging action of the locking ring assures a positive 
lock. Third . . . for pre-assembly use, the A®©°M9x can be 


applied first as a plain nut by putting it on upside down 





for preliminary assembly, then ap- 


plied right side up as a lock nut. 


Just tell us what samples you 

: —— : Let Simmonds Analyze Your Control Problem 
want for testing. Engineering data Simply submit the basic requirements, as follows: 
also will be sent you. What does the control operate? 

LOAD: Compression (lIbs.) Tension (Ibs.) 
VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 

PRESENT SYSTEM 


FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and 
side views of installa- 
tion. Use regular graph 
paper ond indicate unit 
of measure, 


OTHER SIMMONDS PRODUCTS: 
Pacitor (Electronic) Fuel Gauges — Spark Plugs 
Hydraulic Accumulators — Automatic Engine Controls 
s — Aneroid Capsules — Chronometric Radiosondes 
An-cor-lox Division Fasteners and Clips of Specialized Design 
LAMINATED SHIM COMPANY, INCORPORATED 
63 Union Street . Glenbrook, Conn. 
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when help is so handy and easy! 


e Unless a brand new locking device design is a "must" 
on a job .. . you can save time, trouble and perhaps turmoil 
by a quick look at the Corbin "Industrial Catalog" *. In 
its 100 concise illustrated pages, design engineers find just 
the stock model they want when they want it. If you 


haven't a copy — write for one for your files. 


If your design has new angles product-wise or in instal- 
lation . . . or if there are a number of designs you want to 
check, send the blueprints to us or ask a Corbin Lock 
engineer to drop in. 63 years of working with and for lock 
engineers has taught us much which you can use to good 


advantage. 


*Includes locks for switch boxes, cabinets, lockers, suitcases, quen de 
Pin Tumbler 
Cylinder — 
Double Link 


trunks, wardrobes, cupboards, sliding doors, drawers, desks, 


chests, commercial truck bodies, etc. 


CORBIN CABINET LOCK DIVISION 


THE AMERICAN HARDWARE CORPORATION 


NEW BRITAIN, CONNECTICUT 


Dr 


an aan WS 
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TM 


TM 


. with MILFORD 
tubular or semi -tubular rivets — set by 
Milford setting machines, accurately, fast 
and at low cost. 


WE WELCOME YOUR INQUIRIES 


* * * 


TLEL 


W MILFORD 


RIVET & MACHINE CO 


EASTERN DIVISION ~ CENTRAL DIVISION 


MILFORD, CONN. x ELYRIA.OHIO. 





KEEP 
DUST, DIRT 
AND WATER 


OUT 


Here's maximum protection 
for your bearings—the Gar- 
lock KLozuRre Oil Seal. The KEEP 
special compound used in-the 

KLozuRE Seal keeps dust, OIL AND 

dirt and water out and keeps GREASE 

oil and grease in. It remains IN 

firm and resilient—and is 

unaffected by temperatures 

up to 300° F. Complete range of sizes including Metric 
O. D. to fit standard bores. Write for KLozunE catalog. 
THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


— e— 


I Garlock 
Ss KLOZURE 


OIL SEAL 
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igning power drives is our business 
y^ 7 7, you plan od 


— 


S5 et 
4 oy t LE. 
WE su 


Take full advantage of the years of experience 
Dayton Power Transmission Engineers have had 
planning new and more efficient power drives . . 
developing new and better V-Belts that will de- 
liver every bit of power from the driver to the 
driven unit efficiently, quietly, continuously. 
This experience can be of real help to you be- 
cause the performance of that new model machine 
vou are designing will depend in great measure 
on the power drive you specify for it. You can 
insure its efficient performance by letting a Dayton 
Power Transmission Engineer work with you when 


vou get to the point of planning the power drive. 


Free To Design Engineers 


Catalog 280, a 384-page encyclopedia of V -Belt 

information listing millions of power drive 

combinations. Catalog 150 gives you complete 

information on fractional horsepower V -Belt 

— drives. Write today for your copies of both catalogs. 
tang M TP d 
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His own years of experience are backed by 40 
years’ research in working with natural and 
synthetic rubbers. It’s experience that, combined 
with your own specialized knowledge, will make 
certain that your brainchild will prove completely 
successful when finally produced and placed in 
the hands of the user. This experience will be 
put at your disposal gladly, ‘and without obliga- 


tion. Write for full information. 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF V-BELTS 


java 
Ja 8)]s) eni 


THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 





^d mtd = 


HIP — 


s 


—— 
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* TRU-LAY PUSH-W\\3 


; THE MANUAL CONTROL 


THAT... 


e Positive in action as a solid rod— 
yet with all the flexibility of wire 
rope —that's rRu-LAY PUSH-PULL remote 
control. Its ability to transmit back- 
and-forth action around obstacles 
makes it the perfect solution to 

thousands of remote control 

problems. 


TRU-LAY PUSH-PULL units are made ina 
wide range of standard sizes and 
types. Fittings and terminals are de- 
signed for the specific work to be 
done. Special units can be made to 
order. á 

Let us give you specific informa- 
tion. Write to our Detroit office. 


6-235 General Motors Building, Detroit 2 


THE 


— 


SMOOTH-OPERATING, EASILY 
ADJUSTABLE, TROUBLE-FREE 


FOR USE WHEREVER QUICK, 
SMOOTH -STOPPING 1s Required 


| 
| 


JLE Pneumatic Disk Brake showing 
simplicity of mounting on any 
double shaft extension motor or 
other rotating machinery 


JLE Pneumatic Disk Brake applied 
to main shaft of Automatic Reeling 
nit 


NEW 


SK BRAKE 


IMPLY CONSTRUCTED, the new 
JLE Pneumatic Disk Brake 
is about one-half the size of com- 
parable electrically operated 
disk brakes, yet has a braking 
torque four to eight times 
greater. No lubrication is re- 
quired on the JLE Brake, main- 
tenance costs are practically nil, 
and no adjustment is needed 
during the life of the friction 
disk. Easily mounted on a motor 
or rotating shaft extension, the 
JLE Brake can be controlled 
from any electrical or mechan- 
ical stop motion device and re- 
quires only 149 cu. ft. (or less) 
of free air per operation. The 
brake is made in single, double 
and triple disk sizes, with 100, 
200 and 300 Ib. ft. torques 
respectively. JLE Brakes will 
operate at pressures up to 125 
lbs. p. s. i. for use on N. E. M. A.» 
Brake Frame Motors and on any 
other rotating machinery., 


JLE PNEUMATIC DISK BRAKE WITH JLE 
ADJUSTABLE TORQUE CONTROL UNIT 


A compact, high-torque, low- 
cost control unit designed to 
permit instantaneous adjust- 
ment of braking torque from 
any remote position without 
change of brake adjustment, 


Send for complete details and 
specifications to 
41 Church St., Pawtucket, R.I. 


JLE Pneumatic Brake and Torque 
control unit 


JAMES L. ENTWISTLE CO. 


PAWTUCKET, RHODE ISLAND 


695 Bryant Street, San Francisco 7 * Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


/ In Business for Your Safety 
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S: 3.5 g-P- 
CITIE 3,000 


m. 
_ at 1,500 r-P- 
* p.m- Trianguler 


AE magneto mount- 
4 mountings- 


m. ` 
* (shown) , S 


or specia 


IUs tiny, but packed with power . . . this NEW 
General Purpose Hydraulic Pump by PESCO. 
It fits the palm of your hand with ease ... yet it 
develops pressures up to 1,500  p.s.i. Superior 
design gives this pump unusually high volumetric 
efficiencies—95% and better at 3,000 r.p.m,. at 
1,500 p.s.i. And, small as it is, it features Pressure 
Loading, the exclusive PESCO development that 
automatically maintains minimum clearance- be- 
tween pump gears and gear housing, making 
possible continuous high operating efficiencies 


over a wide range of temperature variations and 
speeds. 

The possible uses of this NEW PESCO General 
Purpose Hydraulic Pump cover numerous indus- 
trial applications. Its sturdy, yet simple construc- 
tion assures a long life of trouble-free operation. 
Other models available for pressures up to 3,000 
p.s.i. Write for Bulletin No. 101 and other de- 
scriptive literature on hydraulic pumps. PESCO 
Products Co. (division Borg-Warner), 11610 Euclid 
Avenue, Cleveland 6, Ohio. 





3 EASTERN CENTRIFUGAL PUMPS 
... for 3 totally different applications 


MODEL D6 is a compact light- 
weight centrifugal pump de- 
signed for continuous duty, 
in applications requiring 
small volume and pressure. 
It is very quiet in operation 
and is ideally suited for cir- 
culating uses in laboratory 
and light industrial require- 
ments.,Pump and motor are 
close coupled with an — 
type impeller being mounte 
directly on the motor shaft Model D-6 
extension. Equipped with 
either stuffing box or a 
mechanical rotary seal. 
There are no bearings in 
the pump proper. Motor is a 
1/30 H.P. totally enclosed 
fan cooled induction type 
and is suitable tor use under 
inflammable conditions. 


SIZE: 712" x 4V2" x 434" 
WEIGHT: 1112 lbs. 
POWER: 1/30 H.P. à ES 4 
iba Ed 


ALLOYS: Available in Cast Lk EET. 
Iron, Bronze, Stainless 
Steel, Monel Metal and 
Hastelloy C. 


MODEL Dll is a ruggediy constructed general purpose 
centrifugal model designed for continuous duty under hard 
usage. Its availability with motors of various frame en 
closures and current specifications makes it readily adapt 
able over a wide range of pumping applications, 


Motor is a \ H.P. heavy 
duty General Electric, induc- 
tion type. Semi-enclosed 
motors are recommended for 
general service where haz- 
ardous or corrosive condi- 
tions do not exist. Totally- 
enclosed motors are fur- 
nished for locations where 
the unit is exposed to dust 
fumes, or spilled solutions. 
Explosion Proof motors (Un- 
derwriters approved Class I, 
Group D) are available for 
use under hazardous condi- 
tions. All can be supplied 
with sleeve or ball bearings, 


PROVIDE POSITIVE AND IN ov ox ane: 


ing box or rotary seal. 


FLEXIBLE ACTION FOR SIZE: 1034" x 5" x 514" 
THIS STEAM TURBINE un caen EL 
VALVE CONTROL MECHANISM | ALLOYS: Available in Cast ET 


Iron, Bronze, Stainless 
Steel, Monel Metal and 
Hastelloy C. 


Model D-11 





Both Curtis single and double | 
Universal Joints are used here AY) MODEL F is a heavy duty 
in an unique assembly s oe centrifugal pump designed 
, ' for continuous operation in 

- applications requiring size- 

1 and 2 — Show Curtis Double able volumes or ressures 
; p 


— i -—— with a minimum expenditure 
Joints used on the yoke end of : : of size and weight. Powered 
rocker arm. by a General Electric induc- 
tion motor for long, silent, . 
trouble free operation. Avail- Model F 


3 — Shows two Curtis Stand- f l able with either stuffing box 
. ] d or mechanical rotary seal. 
ard Single Joints assembled as l e is aain aaas 


a double joint. : : ing explosion proof Class I, 
Group D, are available. 


SIZE: 111" x 612" x 634" 
WEIGHT: 35 lbs. 


This is just one of many special applications where 
" Lx 
Curtis Joints, either single or double, or in combination, POWER: 1/3 H.P. 


have met and overcome difficult requirements. ALLOYS: Available in Cast 
Iron, Bronze, Stainless 


Again Curtis "Standards" of quality and long life have Steel, Monel Metal and 


Hastelloy. 
been selected to give trouble-free operation with mini- " 


mum maintenance. If you need small, highly efficient pumps for industrial uses, 


Eastern has over 600 variations for your application or will 
be pleased to design and produce one to meet your specific 


When you encounter such difficult problems in your needs when a reasonable quantity is involved. 
planning — /et Curtis Engineers work with you 


STO, EASTERN ENGINEERING 


U CURTIS UNIVERSAL 56 FOX —-— ‘ans CONN 
* JOINT [0. In —DDe | ' ' 


MASS. 
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| Will SELL Better If You Pot It On CASTERS 


Somewhere along the line . . . in the development of 


that new product you're working on . . . ask yourself, 


Will making it portable make it more saleable?" 


Part of a product's usefulness is its mobility. If your 
duct is to be moved around, consider casters for the 
st amount of flexibility and ease of handling. Even 
your first inclination would be to say, “Oh, casters 
iever used on this type of product,” don’t dismiss 
idea right away. Recent improvements in caster 


sign have greatly enlarged the range of caster applica- 


If your product is one for which caster mobility would be 
in effective selling point, get in touch with Bassick -while 


igning it, for.a suggestion of how some Bassick devel- 


opment might be used. (Don’t wait until the design 
has been established, for it’s usually easier and less ex- 
pensive to build the design around a standard caster at 
the drawing-board stage, rather than have to use a special 


caster or revise the design later on.) 


In building your Postwar 
“W batcbamacallit" 
Let casters make it easy 


To move it and sell it. 


Bassick engineers can tell you what you can expect from 


the world's most complete line of casters. 


Addres THE BASSICK COMPANY, Bridgeport 2, 
Conn. Division of Stewart-Warner Corporation. Canadian 
Stewart-Warner-Alemite 


Belleville, Ont. 


Division: Corporation, Ltd., 


Bassick — 


Propuct ENGINEERING — DECEMBER, 1945 





Types RT-12 and 
RT-14 (heavier) 


Type RT-15 


Type RT-13 


Type RT-10 


Types RT-6, 
RT-8, RT-9 


There’s a REX-TUBE Type 


to Fit the 


Most Exacting Application 


e Rex-Tube isn't a cure-all, of course. 
But within its capacity this rugged, 
flexible metal hose will handle effi- 
ciently and economically just about 
anything you give it to do. There are 
sizes and types, for example, that range 
from oil can spouts ... to heavy-duty 
tubing used in steaming out tank cars. 


Production men throughout indus- 
try know that many of their exacting 
problems can be solved with Rex-Tube 
or with the other flexible metal hose 
products in the complete C.M.H. line, 
including: Rex-Weld, Rex-Flex S.S., 
Avioflex and Cellulined. We know we 
can help you, too! Write today for 


Booklet E-144. 


ani Lied cia adi aa ca i 


THESE 6 RUBBER BALLS 
will prolong the life 


of your machine 


They are the transmission elements of a Crocker. 
Wheeler Resilient Flexible Coupling. Made of syn- 
thetic rubber composition, they transmit the torque, 
absorb shock and vibration, yet do not transmit 
end thrust. 


If serious misalignment occurs after installation, 


Ho L 
= W 


SPIDER 


neither the connected 
machines nor the coup- 
ling will be harmed. The 
only damage will be to 
the rubber balls, which 
can be replaced at negli- 
gible cost, in one or two 
minutes. Under normal 
service conditions the 
balls last for many years 
without renewal. The 
coupling requires no lu- 
brication, no maintenance 
of any kind. 


To assure long, trouble- 
free service for the ma- 
chines you design, specify 
Crocker-Wheeler Resili- 
ent Flexible Couplings. 
They are available for 
shaft diameters up to 8’. 


Write on your company 
letterhead for prices, di- 
mensions and descriptive 
information. No cost, no 
obligation. 


Cw. 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 


Wr. a 
' Flexible Metal Hose for Every Industrial Use AMPERE 30, NEW JERSEY 


"-———————————— ee p BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND » LOS ANGELES 


te FP DETROIT - NEW YORK + PHILADEPHIA - PITTSBURGH · SAN FRANCISCO · WASHINGTON 
CHICAGO METAL HOSE Corporation 
wi 


EEEE = mavwoon, nunois 
ants: Maywood and Elgin, Ill. 
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The Saginaw Recirculating Ball-Bearing Screw 
and Nut brings new ease, accuracy and efficiency in 
screw thread operations of raising or lowering, 
opening or closing, extending or retracting. Work- 
ing on the principle of rolling balls inserted be- 
tween the threads of the nut and the screw, it 
results in efficiencies to 90% and over. 


The Saginaw Ball-Bearing Screw and Nut can be 
operated manually or by power, with the operating 
force applied to either the screw or the nut. De- 
signed for a wide range of sizes, its fields of appli- 
cation are practically unlimited. It has been suc- 
cessfully applied to retracting airplane landing 
gears and to the movement of wing flaps on planes. 
It can be applied to the lowering of a car door 
window or to milling machines and lathes as a 
lead screw, a jack or a control mechanism. 


BUY VICTORY BONDS 


IS RIGHT 


THE APPLICATION 


This friction-free unit is a companion product to 
the proven recirculating ball-bearing steering gear 
now universally used in cars and trucks. You may 
have a problem which the Saginaw Ball-Bearing 
Screw and Nut can solve. Our engineering depart- 
ment will be pleased to give it special attention. 


THE PRINCIPLE—In the ordinary nut 
and bolt, power is consumed by 
friction caused by the threads siden 
on each other (left). To ease friction 

thus decrease actuating effort, 
Saginaw Steering Gear devised a 
means of inserting bearing balls be- 
tween the threads connecting the nut 
and bolt (right), and developed a 
method of permitting the balls to 
recirculate through a special race- 
way. Freedom from friction permits 
greater speeds without excessive heat 
generation ... reduces operating cost 
as much as two-thirds. 


pw we) 
une 


Sc aginaw Steerin 7 Gear 


GENERAL MOTORS CORPORATION, 


DIVISION, 


MANUFACTURER OF STEERING GEAR ASSEMBLIES - 
DIESEL ENGINE AND AIRCRAFT PARTS 


ASSEMBLIES « PROPELLER SHAFTS - 
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SAGINAW, MICHIGAN. 


STEERING LINKAGE 
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POWER WITH 


B RIGOS & STRATTON 
7 Cooled Caginos 


DT ASSURANCE or 


— — — 


M AXIMUM PERFORMANCE 


In a brilliant record of dependable, 
economical operation — well above 
2% MILLION Briggs & Stratton 
4-cycle gasoline engines have 
earned undisputed recognition as 
“preferred power” the world over. 
Current models are the result of 
skill and experience gained during 
more than 26 years of continuous 
production—and constant advance- 
ments in design and precision 
manufacture. These distinctive 
Briggs & Stratton advantages are 
your assurance of maximum per- 
formance—whether you build, sell, 
or use gasoline-powered appliances, 
machinery, or industrial equipment. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wis., U. S. A. 


rhe-Cooled (ower niin 
(0 
AAT Ws 


AMERICANS have been handling weighty matters 
in heavy industrial machinery and oil country 
equipment for more than a quarter of a century. 
Leading manufacturers prefer AMERICANS be- 
cause they are designed especially for smooth, 
dependable service in the heaviest, most powerful 
equipment built. Their simple construction, absolute 
precision and tremendous strength assure longer, 
safer, lower cost, trouble-free performance under 
the most abusive operating conditions to be found 


in modern industry. 


For your next heavy-duty installation specify 
AMERICANS. Write today for complete technical 
data. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 
1718 S. Flower St., Los Angeles, California 


AMERICAN X 
o LAETI S 
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No Lubrication needed... 


Li 


... if your product has Silentbloc 


r you are seeking a basic improve- 
ment for equipment that works with 
torque action or oscillation, this is it— 
The General Silentbloc Rubber Torque 
Be aring, 

Check the selling points added to 
your product by Silentbloc bearings: 

No lubrication; no spoilage from drip- 
ping oil. Unaffected by grit, dust, oil, 
water or gases. Silent operation. Long, 
trouble-free life. 

No other rubber bearing matches the 
efficiency of the Silentbloc. The patented 
construction—elongating rubber at high 
Speed between metal sleeves—gives non- 


Mechanical Goods Division, Wabash, Ind. 


slipping adhesion and even distribution 
of compressive stress, vital for long life. 

General engineers can help you design 
a Silentbloc bearing for your specific 
needs in amplitude and operating condi- 
tions. Silentbloc bearings can be made 
in any size, using any metal and rubber. 
They are simple to design into your prod- 
uct and easy and economical to install. 

For full information, write for book- 
let on Silentbloc Bearings, Mountings 
and Bushings; or see Silentbloc Section 
in Sweet’s Product Designers File. The 
General Tire & Rubber Co., Dept. 165 
Wabash, Indiana. 


Torque Bearings 


Patented Silentbloc principle 
of elongating and confining 
rubber between metal mem- 
bers produces a virtually inde- 
structible adhesion and uni- 
form stress, resulting in precise 
performance and long life. 


A 
GENERAL 
SILENYTBLOC 


MOUNTINGS BEARINGS 
COUPLINGS 


THE GENERAL TIRE & RUBBER CO. 


Maki rs of 


{merice 
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THE CHIKSAN FORMULA 


for perfect flexibility meets every 
demand of industry 


CHIKSAN BALL-BEARING Swivels got their start and built 
their reputation for perfect flexibility in the Petroleum Indus- 
try. As this Industry became more and more important as a 
vital source of materials for. the manufacture of synthetic 
products, Chiksan Swivels have proved their adaptability to 
every need ... wherever flexibility is required ... on lines 
handling steams, acids, alkalies, chemical compounds, gas, 
gasoline, etc. Many new applications have been developed 
to speed up production for war and for peace. There are 
over 500 different Types, Styles and Sizes of Chiksan Swivels. 
Tell us your requirements and we'll be glad to suggest those 
best suited to your specific needs. 


REPRESENTATIVES IN PRINCIPAL CITIES 


BB2=Double Rows of Ball Bearings 
EP = Effective Packing Element 

" P/V-Pressure or Vacuum 
LT = Low Torque under all conditions 


BALL BEARING 


SWIVEL JOINTS CHIKSAN COMPANY 


FOR ALL PURPOSES BREA, CALIFORNIA 


Can Yau Use 


CYLINDERS 
OF THIS TYPE? 


Bursting point, 550 Ibs. 


SEAMLESS CYLINDERS like the dryers 
used in paper mills for drying 
paper. 

SEAMLESS CYLINDERS with unbored 
inner walls, like inner walls of 
a bottle—all the rust-resisting 
inner wall silica film still intact. 
SEAMLESS CYLINDERS without bolted- 
in heads. One piece journals 
cast integral. 

SEAMLESS CYLINDERS up to 60” di- 
ameter and 240” length. 
SEAMLESS CYLINDERS built to carry 
up to 200 lbs. pressure. Meet all 
code requirements. 


THE BLACK-CLAWSON CO. 


HAMILTON, OHIO 


Divisions: Shartle Bros. Machine Co., Middletown, Ohio 


Dilts Machine Works, Fulton, N. Y 
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Hydraulic Power 





THE HEART OF THE MODERN MACHINE 


Hydraulic Power Units are 
More Efficient 

More Compact 

More Economical 


i as for all 
ng units 
„h ond low pumpr 
Combined high 
"res and cycles e 
d Broke ond clutch control for heav 

left: 
— equipment 


struction 


NP — a 


en 


WRITE US FOR 
PROPOSED ie 
LAYOUTS FOR A 


onions. Vari- hid 
"e boloncing for all roll onis closing od YOUR POSTWAR œ : I. 
Pide controlled presturetr PRODUCTS — | 


release. 


High volume pumps and controls for all ram applications. 
THE NEW WORK AIR BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. FACTORIES— WATERTOWN, NEW YORK 
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BUT YOU MAY NEED 


RUBBER PARTS 


For years our business has 
been engineering, creating and 
manufacturing rubber parts 
of all description for industry. 
Regardless of whether you 
have a problem involving an 
entirely new rubber part or 
whether it’s a new source of 
supply you are seeking we 
have the engineers, experience 


and plant facilities to handle it. 


We produce both extruded 
and molded rubber parts, also 
two-color extruded rubber 
and two-hardness extrusions. 
Our engineering skill, mass 
precision methods and modern 
production facilities are at 
your disposal... You'll find 
we are easy to do business 


with and anxious to serve. 





THE JOHNGDM F'BBER LO. 
a —— 


— Ja — 


od 


xod 
or M P EIN 


ROCKFORD 


5 SPRING LOADED—— 


jn CLUTCHES 
. 
ame Hip casse tile 


load forthe required torque — with light pedal 

pressure, This is accomplished by means of 

LIFETIME ADJUSTMENT ample lever ratios and reduction of friction in 
operating parts. 

SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 

It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 

Contains diagrams of unique applications. Furnishes capacitity tables, dimensions and 


complete specifications. Every production engineer will find 
help in this handy bulletin, when planning postwar products. 


ROCKFORD CLUTCH [sitine mac) DIVISION conronstion 
209 Catherine Street, Rockford, Illinois, U. S. A. 


INTERCHANGEABLE 


Complete interchangeability is highly important today in 
units which operate continuously or for long periods under 
a variety of conditions. If breakdown should occur, a new 
part may easily be installed and operation resumed in short 
order. 


Original gears for such units, and also replacements must 
have positive guaranteed accuracy, tooth form and finish, 
or the mechanism may fail. Our completely modern shop, 
equipment and methods, can serve you with assurance on such 
requirements. Write us for quotation on your specifications. 


THREAD GRINDING 


SMALL OR MEDIUM SPUR, HELICAL, BEVEL 
WORMS AND GEARS SPROCKETS AND SPLINES 


NOIS 


1025; PARMELE STREET, ROCKFORD, ILLI 
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ITS NEW 


VIBRASHOCK* UNIT MOUNT 


Amazingly Effective, Surprisingly Inexpensive 


CHECK THESE OUTSTANDING 
FEATURES OF THE VIBRA- 
SHOCK UNIT MOUNT 


0 Stainless steel spring provides com- 
plete three-way freedom in a single 
unit. (Conventional units are resilient 
in only one direction and must be 
assembled in tandem for horizontal 
absorption, requiring twice the nor- 

mal quantity of mounts.) 


Built-in damping mechanism kills 

9 low-frequency oscillation and mini- 
mizes resonance at critical frequen- 
cies. (No other unit mount has this 
outstanding feature.) 


Built-in three-way shock assembly, 
complete with limiting disc and stud 
(This is a saving to the user in both 
time and money, eliminating the 
necessity of installing washers, nuts 
and bolts.) 


Rugged, load carrying central stud 
tapped for standard machine screws 


Sturdy, light-weight, metal housing 
having standard attachment holes 
in its base. 


This combination of features 
assures outstanding performance 
in the first complete unit mount 
offered to Industry. 
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Robinson engineers offer a low-cost 
standardized Vibrashock unit mount 
that closely approaches the high oper- 
ating efficiency of the famous custom- 
built Vibrashock Dual Suspension. 

Without sacrificing the proven basic 
Robinson principle of three-way vibra- 
tion absorption, the new unit mounts 
are simple, rugged and long-lived. Com- 
parative tests show marked improve- 
ment in performance over conventional 
type unit mounts. 

The use of stainless steel springs, 
instead of rubber or synthetic, elimi- 
nates drift or permanent set and 


vulnerability to cold, heat or humidity. 

Check your equipment—airborne, 
vehicular, mechanical — on these 
triple action mounts. The results are 
startling. (On one such application, 
electronic tube life has been in- 
creased from ten days to ten months.) 

Vibrashock unit mounts are available 
in three sizes, and in a wide range of 
load ratings. Designers, engineers and 
purchasing agents will find in our new 
catalog "Vibration Control Engineered 
by Robinson," the answer to most 
vibration problems. Send for your copy 
of this new publication today. 


*Trade Mark 


ROBINSON AVIATION, INC. 


Teterboro 


Teterboro Air Terminal 
New Jersey 


3757 Wilshire Blvd. 


Los Angeles 5, California 


ROBINSON AVIATION, INC. 
Teterboro Air Terminal, Dept. P E. 
Teterboro, New Jersey 

Gentlemen : 


Please send me your catalog on the new 
Vibrashock Unit Mount. 


EMEN ollis c ME 


LN. csset nlsi cmn 


Address 





With our vision focused on the long and fruitful era of peace-time 
accomplishment now unfolding before us, we can once more wish 
you a Merry Christmas of the old-fashioned kind we all love so 
well. We hope the discordant past is rapidly fading from memory 
and that your design for living is now steadily approaching the 
normal pattern of life known far and wide as the good, old 
American way! 


THE PECK SPRING COMPANY 


PLAINVILLE, CONNECTICUT 


)// MODERN! VISIBLE! | — 
— 
perd OFINDUSTRY 


j and Bn ere zu 

"switching Pu b"trust-to- : 

uc and oiling to this = 
advanced method of visi- ' In — type of business - in 
ble, automatic lubrication every corner of the globe— 
for, all types {of bearing . EWC Wheels are helping pro- 
TRICO OILERS embody duce better—more efficient— 
many features that con- more salable equipment. Do 


tribute to longer bearin | 

life, improved efficiency, | you use Wheels i * iy E busi- 
— nm and in- ness? Then specily EWC— 
me sales appeal, backed by over half a century 

o insure dependable lubri- | f Write f | 
cation and safeguard your | o experience. Ne TOF vere 


euam ev investment | A uable New Catalog. 


TRICO N 


Electric Wheel Co. 
Dept. PE Quincy, III. 


gro lads 


— 


O FUSE MFG. CO 
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FROM BLUEPRINT TO DELIVERY... 


TOUREK COORDINATES ENGINEERING KNOW-HOW 
WITH MODERN EQUIPMENT TO BRING YOU 
THE FINEST SCREW MACHINE PRODUCTS! 


“Take-it-to-Tourek” is a phrase frequently used by many exacting buyers 
of screw machine products. They rely on Tourek to coordinate at every 
step the vital factors of engineering “know-how”. . . modern equipment 


.. and manufacturing experience to produce their exact requirements. . . 
and to make deliveries as scheduled. 


Tourek’s skill in engineering and production is ready to produce precision 
screw machine products for you.... in any quantity ... 


in any alloy... and in any size up to 2-5/8”. Why not consult us now? 


J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, III. 


\ * 
à » 


s 


—— m 


MAKERS OF FAMOUS BALL JOINTS 
AND SUPER-TITE TUBE FITTINGS 
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/N PRODUCT PLANNING 
DONT OVERLOOK 


The long awaited competition for civilian | 


markets is here! The race for the customer's 


dollar will be run on the intrinsic merit of your | 


merchandise. The orders will go to producers 
who have the goods—not only in quantity but 
in quality. 


One focal point of product superiority in mechanical 
or electrical devices is springs—usually hidden from the 
naked eye, but always a vital factor in performance and 
service life. One small spring, of trifling cost, may actually 
make or break your pro<uct. See to it that your springs 


are RELIABLE. 


Reliable makes finer s»rings, stampings, and wire forms 


for all purposes, of all materials, of almost every type and | 


design. Our competent engineers gladly cooperate in 
designing or re-designing your springs to work better, last 
longer, and often to cost less. Our executives, personally, 
are here to give you individual, conscientious attention. 
Our entire organization i« in top shape to see that no spring 


problem is permitted to clay the readiness of your product | 


for the market. Consult Reliable now. 


Reliable Catalog mailed on request. 


The Reliable Sp:ing & Wire Forms Co. | 


3167 Fulton Rd. Cleveland 9, Ohio | 


Represento P" in Principal Cities 


YOU CAN TTR LU LEL 


Reliable prings 





ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Latch by hand 


The New ^ 
TINNERMAN 


SPEED CLAMP on water valve of automatic 
home washer. 


One piece—no bolts, gears, thumbscrews 


SPEED CLAMP ADVANTAGES 
— P ( 
4 2. Exclusive, self-locking, ratchet design. 


3. 
4. 
5. 


Lock with pliers 


i A 
T 


Faster and easier to install or remove. 
Uniform pressure provides leak-proof grip. 
Low profile—no protruding mechanism. 
May be used over and over again. 


Write for literature 


/ TINNERMAN PRODUCTS, INC. 
2041 Fulton Road, Cleveland 13, Ohie 


Remove with 
screwdriver 


@ASTEST THING IN FASTENINGS... OVER 3000 SHAPES AND m 
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EET ari: 


" BALL BEARING UNITS 


e PERMANENTLY SEALED 












e PRE-LUBRICATED 
e SELF-ALIGNING 


e NO HOUSING WEAR 


Flange Unit 


Take-up Unit When designs take shape as machines or equipment, it’s important 
Flange Cartridge that the bearings be of the most modern and efficient type to insure 
Unit smooth, quiet operation and functional dependability. SealMasters 
exclusive combination of features qualifies them as logical choice for 
both new and re-designed products. Dirt is effectively sealed out... 
lubricant is kept in. This minimizes maintenance. Each SealMaster is 
shipped prelubricated and ready for use. Misalignment of shaft in 
any direction cannot distort seal—or reduce its effectiveness. A pat- 
ented SealMaster locking pin and dimple positions bearing unit for 
lubrication, and eliminate housing wear as a possible source of noise 

by preventing rotation of the outer race in housing. 

Cartridge Unit 


BEARING “~~ DIVISION 


STEPHENS-ADAMSON 


6 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 


in The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
Sewe the Armed Forces 


Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehicles, 
from Jeeps to |4-ton Armored Cars, the efficient fighting 
equipment that they are. This is only one spot in our great 
war production effort where the high decree of perfection 
of Strom Balls serves industry, enabling it to provide the 
finest bearing equipment towards its great contribution to 
total victory. Strom Steel Ball Company, 1850 South 54th 
Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Bali Manufacturer 


Strom BALLS Q Serve Industry 


A FINE Lee Spring is metal, like any other spring. 
But—more important~it's men and machines. It's 
years and years of experience in spring science 
and craftsmanship, ingenious tools and instruments, 
hands that through long practice have developed 
a touch of perfection. Only this combination could 
turn out the Lee-Built Springs so far produced. Ob- 
viously, you can count on the same Lee “spring 
wisdom” to give you the very finest in post-war 
spring technique. 

Our constant willingness to be of service, coupled 
with our reputation, is your assurance of satisfaction. 


The Lee Spring Company's Technical Advisory Staff 15 CUBIC FEET A MINUTE 
will gladly help your production department in the 


The No. l'* is one of many blowers manufactured by the L-R Mfg. 
Div. with C.F.M's at 8000 R.P.M. ranging from 15 to 270. They will 
outperform many larger types and where size and weight are factors 
they solve cooling problems presented by electronic tubes or circuit 
Bulletins on request components in airborne communication units as well as in many in 
dustrial applications. 


solution of its spring problems. 


"WEIGHT: 2 oz.; CAPACITY: 15 C. F. M. at 8000 R.P.M.; CON- 
STRUCTION: Housing of high impact phenolic plastic. Wheel 


LEE SPRING COMPANY, INC. MEME T LLL 
, n wide x 212” high. 


CTE pm Brooklyn 1, N. Y. il -————— 9 OF 
| | 


p | - A — p". 
(4 mmm a e IN I |» A E Y Company 1 


15 NEW LITCHFIELD STREET TORRINGTON, CONNECTICUT 
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HIGH SPEED HEAVY DUTY FLOATING SHAFT TYPE FLEXIBLE COUPLING | 


TYPE DBZ-D \ 


Write for complete Engineering Catalog! 


Modern high-speed machinery requires 
couplings with all the important features 
built into couplings designed by THOMAS. 


BACKLASH, FRICTION, WEAR and 
CROSS-PULL ARE ELIMINATED 
No Lubrication is required! 


All. parts are in balance at all times. 

Thomas Flexible Couplings provide for 

Angular and Parallel Misalignment as 
well as Free End Float. 


Thomas Couplings cre specified 
by Engineers wherever 100% Oper- 
ating Efficiency is demanded. 


THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, 
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er Screw machine (THENE | B. F. Goodrich RIVNUTS 
m now made of 


STEEL 


...for greater strength, 
Steel Rivnuts wider use 


Now—in stainless or plated 
steel—the one-piece blind fasten. 
er that can be used to fasten with 
and/or fasten to. Standard sizes 
6, 8 and 10-32. With slight ad. 
justment, standard Rivnut hand 
tools can be vsed for installation, 


All Rivnuts, used as rivets, can 
be sealed with a drive plug (ham. 
mered in place) or with a plug 
screw which keeps threads intact. 
Cadmium-plated attachment 
screws are available. 


Send for **Rivnut Data" 


FOC US 0 N Federal Sercul | | Principle of Rivnuts, installation 


procedures, complete data on lighter 
aluminum Rivnuts, 
and new supplement 
on brass and steel 


s Rivnuts. For your free 
For screw machine products and FLAT HEAD TYPE EE 


cold-forged parts, Federal Screw — — i» d 
Works may well be your most logi- Ohio. . = 
cal source of supply. Our extensive 
plants are fully equipped for all 
screw machine and second-opera- 
tion work, and for widely varied 
cold-forging and thread-rolling jobs 
as well. And we have the special- 
ized skill and experience to meet 
your most exacting needs... in any 
volume .. . and right on schedule. 





Our manufacturing specialists will 
be glad to work with you on both 
your present and post-war produc- 


tion problems. Without obligation HINGED UNIVERSA 


on your part, let’s sit down and talk 


it over—now! LINK JOINT-Type H 
for simplification of 
Oae-of tho First REMOTE CONTROLS 


This Piezo universal link joint, new in principle, transmits 
SIX TIME WINNERS OF THE ARMY-NAVY "E" motion around corners and permits operation of shafts c! 


o o 1 1 afting 
In January of this year, 48 concerns award of the Navy ''E'' burgee early angles from 0° to 90°. Easily installed with solid sh I 
throughout the country were the first in 1942, this company has main- backlash is negligible. The input and output shafts turn in 
to receive a fifth star for their Army- tained its record of high production a 2 low 
Navy "^E" flage. Federal Serew was achievement since the earliest days exact angular rotation. It is recommended for hand or lo 
among those to be honored. Since the of the war. R. P. M. power operation in air conditioning equipment, avic 

tion, railroad and marine equipment, petro- 

leum and chemical industries, electronics, 

machine tools and other machinery. Write 


for folder 45A giving complete data and 
specifications. 
oderat PIEZO MANUFACTURING 
SCREW W 
T CORPORATION 


| MAIN OFFICES: 3407 Martin Ave., Detroit 10, Michigan 110 E 42nd STREET, NEW YORK 17, N Y 


— — 
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uith S. S. WHITE FLEXIBLE SHAFTS 


— iti pot S.S.White flexible shafts are more than just mechanical 
pump to its drive with elements for transmitting rotational power and for remote 
a short piece of S.S. control. Through their use, instruments and other types of 
White power drive equipment can be simplified and improved and their produc- 
— poai of tion made easier and less costly. For example, the advan- 
— — qusc tages that can be gained by ‘‘coupling’’ rotating parts of 
etes du eii equipment with S.S.White shafts are brought out by the 
tion of o rigid drive typical applications shown. 


justment for regulat- 


Motor and blower in the forced air heater (right) had to 
be placed as close together as possible to fit in given 
space. As shown below, coupling with S.S. White 
shafting solved the problem. The method used has many 
applications 


MOTOR SHAS 
Asa simple means for making turns 
in drives you can't beat coupling 
with S.S. White power drive shafting 
-as in this outboard motor 


ments to their control dials 
with S.S.White remote con- 
trol shafts—as in this broad- 
cas! transmitter —allows you 
to place the elements where 
you want them to simplify 
wiring, facilitote assembly 


and servicing, save space, 
oed cemmalime comme: fo, GET THIS FLEXIBLE SHAFT HANDBOOK 
convenient operation. Complete information and technical data about 
flexible shafts and their application are given 
in this 256-page volume. A copy will be mailed 
to you free, if you will write for it on your busi- 
ness.letterhead and mention vour position. 


TE "HITE, INDUSTRIAL DIVISION 


DEPT. D !0O EAST 40th ST., NEW YORK 16, N. Y. 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Industrial Enterprises 


mechanisms with S.S.White shafting— 
as in this sensitive recording instru- 
ment—provides a positive, vibrationless 
drive link which needs no accurate 
alignment of connected spindles. 


* Coupling variable ele T n ee * Coupling motors to operating 
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MECHANICS Roller Bearing UNIVERSAL 
JOINTS elincinate the need for companion 
flanges — without sacrificing ease of 


assembly. 


By taking full:::dvantage of the MECHANICS 
design, a sutistantial weight reduction can 
be accomplished — at a point where fewer 
parts, minimejn weight and faster assembly 


represent cor;petitive advantages. 


Let our engifeers show you how this and 


other MECHANICS Roller Bearing UNIVER- 
SAL JOINT features will benefit your new 


, 
or improved models. 


MECHANICS UNIVERSAL JOINT DIVISION 


BORG-WARNER CORPORATION « 2026 Horrison Ave., Rockford, III 


IMO pump circulating governor oil and 
lubricating oil for large turbine. 

The IMO PUMP requires less space than most other pumps 
because of the high capacity attainable by its efficient, com- 
pact design and high speed operation. If desired, it con be 
directly connected to, and mounted upon, turbines, motors, 
engines, or other equipment. In special’ designs, dimensions 
and proportions can be varied to meet space limitations. i-d 
For further information 


write for catalog 1-128-G 


PUMP DIVISION OF THE 


AILES MU 
TRENTON 2, NEW JERSEY 





i 


IF IT'S MADE OF 
FLAT OR ROUND 


oa AMA. Toc. CHE ENS. 


CUYAHOGA 
SPRING CO. 


CAN MAKE IT 


CUYAHOGA SPRING COMPANY 
MV 
10200 BEREA RD O CLEVELAND, OHIO 


December, 194 
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—MAXITORQ 
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Machine Tool Builders . . . 
HERES REAL CLUTCH PERFORMANCE 


For your new machines . . . for improved 
operation, check on the new advantages in- 
herent in the Maxitorq Floating Disc Clutch. 


Here's a clutch that "comes out in the open". 
You can see every part. Without using any 
tools ... not even a screw driver... you 
can take it apart, assemble, adjust it. 


Separator Springs (a Maxitorq patent), used 
between the discs, "float" them in neutral. 
You can see between them. That means no 
drag, no abrasion, no heating in neutral. 
Thus, disc life is prolonged. There's no ques- 
tion about instant and positive engagement 
and disengagement... controlled with the 
lightest pressure. 


This is a worthwhile clutch specification for 
your new applications . . . especially since 


Maxitorqs cost no more, often less, than less "MAXITORQ" approved for... 

satisfactory units. 
The fast growing number of satisfied 
Maxitorq users is assuming the appearance 
x a "Who's Who" list of nationally known 
machinery manufacturers. A grinding ma- 
-hine, equipped with a Maxitorq, is shown 
ibove: others include packaging machin- 
ery, can labeling machines, commercial ice 
cream freezers, multi-sspindle automatics, 
food, shoe and textile machines . . . and a 
host of others of equal importance. 


They couldn't take a chance on any but top 
class power transmission equipment. Neither 
TYPES AND CAPACITIES can you. So look to Maxitorq for dependa- 


Maxitorq clutches are made in single and double (above) ble solution of your problems. 
types, wet or dry. Pulley and cut-off coupling types 


also made. Capacities from “% to 15 H.P. at 100 R.P.M. ASK FOR CATALOG NO. PE12 


ir m | E 11 
THE CARLYLE JOHNSON MACHINE COMPANY- MANCHESTER. CONNECTICUT 


Pi. 2 
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NOW It's Chain Belt! 


Another Well-Known Manufac- 
turer Selects Allis-Chalmers En- 


E ETE Te ere 
Manufacturer of the 

famous Rex line of construc- 

tion equipment, the Chain Belt Company, 
Milwaukee, Wisconsin, chooses only the most 
reliable type of power. That's why it selected 
the Allis-Chalmers Model B-15 engine for oper- 
ating its Rex High Discharge Moto-Mixer — a 
two cubic yard truck-mounted unit that delivers 
ready mix concrete. Powerful for its size, this 
heavy-duty engine provides steady, dependa- 
. assures thorough mixing of 


ble power . 


batch enroute. 


Whatever the application . . . you will find 


rugged, high torque Allis- Chalmers engines 
are your answer, too, for dependable, low cost 
performance of your equipment. A choice of 


five sizes! Get all the facts . . . NOW. Write 


for full information. 


STER T DE 


RACTOR DIVISION * MILWAUKEE 1,U. $ A 


POWER UNITS 
FIVE SIZES 


MODEL B-15 — 4 Cylinders, 24 Max. B.H.P. at 1500 R.P.M 
MODEL W-25 — 4 Cylinders, 31.5 Max..B.H.P. at 1300 R.P.M 
MODEL U-40 — 4 Cylinders, 45 Max. B.H.P. at 1200 R.P.M 
MODEL E-60 — 4 Cylinders, 74 Mox. B.H.P. at 1050 R.P.M 
MODEL 1-90 — 6 Cylinders, 110 Max. BHP. at 1050 R.P.M 


MULTIPLE 
POINTS 


with Constant-Flow, 
Filtered Oil, 
from a 
Central Location 


The Gits “MWA” Multiple 

(Constant Level) Wick Feed 

Oiler provides a definite sav- 
ing over the cost of individual oilers. The transparent top, or 
secondary oil reservoir not only provides an additional sup- 
ply of oil, but enforces a constant level of oil in the primary 
reservoir with the result of positive, even flow of oil through 
the wicks to all leads. The capillary action of the wick will 
not and cannot transport impurities and sediment—there- 
fore, only filtered oil reaches bearings. The Gits “MWA” 
Oiler is available in a wide range of capacities and number 
of leads. Request Catalog No. 60 for complete information 





on this and other Gits Oilers, Oil and Grease Seals and 
Lubricating devices. 


 Gxrs Bros. Mre: Co 


1855 South Kilbourn Avenue * Chicago 23, Illinois ’ 


CREATORS OF UNUSUAL INDUSTRIAL 


PAPERS 


40 years experience 

gning end building 

technical Industria 
Papers to meet product 
and production require 
ments. Let our research 
aboratories find the paper 
to f your need 


CENTRAL PAPER COMPANY iwc. 


2435 Lakeshore Drive, Muskegon 28, Michigan 


DROP-FORGINGS 


ANY SHAPE + ANY MATERIAL -+ COMPLETE FACILITIES 


Write for Free Forging Data Folder: . . Helpful, Informative 


WETTER RCM CUT 1115 8227) AL LL CR ARE 
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TRANSFERRING and PROPORTIONING... 
TRI-ROTOR PUMPS work smoothly, economically 


The ability of Yale and Towne's TRI-ROTOR Pump — ify TRI-ROTOR. Sizes from 5 GPM to 200 GPM. 
to handle a wide variety of liquids — thin to viscous Only 3 moving parts — minimum maintenance — 
— with high volumetric efficiency and smooth, ^ low operating cost. 

positive handling . . . gives 1t a broad range of uses. 


TRI-ROTOR Pumps are used in circulating spray ^N 

systems, -centralized lubricating systems and in all f | A 
types of transfer work. The addition of a Manual j | | L | 
Flow Control device equips the TRI-ROTOR for VJ v. 


proportioning work, eliminating variable speed ^ ROTOR A PISTON A SHUTTLE 


motors, etc. à; 
f These exclusive features are optional and inter- 


For the positive handling of a piston pump plus the changeable: Variable Volume Control, Manual 
power economy of a rotary pump, be sure to spec- Flow Control, Integral Relief Valve or Solid Head. 


—m 


T T o P \ 


| Wire or air mail your requirements to Pump Division, 
| THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S.A. | 


rf MARK | AVAILABLE NOW- Increased facilities and the latest manufacturing methods permit our | 
making prompt deliveries of pumping units on orders carrying properly executed priority 
TRADE | certifications. (There may be a short delay when electric motors are required). l 


| D Alcohol O Fish Oil O Lacquer O Shortening 
The D Caustics O Gasoline D Liquid Soap O Silicate of Soda 

l Yale & Towne C) Chocolate | Glucose D Molasses O Solvents 
| TRI-ROTOR Coolants Grease D Oils O Starch 

Pump is now Corn Syrup D Ink O Paint O Varnish 

in use pumping Edible Oils ] Jam D Propane O Viscose 
such products 
| Makers of the famoss -— as these (check NAME 


4, on application z — 
| Hardware, Hois I which interests COMPANY 


Sh a 
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POWER MUST BE PROPERLY CONNECTEO --. 


Seeeqy KINNEY CLUTCHES 


IN YOUR NEW DESIGNS 


Don't let power run away. “Harness” it with KINNEY Clutches for greater operat- 
ing efficiency and economy. Simple in construction—practically indestructible 
and with smooth, positive action—they engage without chatter or grab, and 
assure proper utilization of power. For dependable service under the most diffi- 
cult operating conditions, specify a KINNEY Clutch. 


| Write for Bulletin K-8. 


| KINNEY MANUFACTURING CO. 


3557 Washington St., Boston 30, Mass. 
New York Chicago Philadelphia Los Angeles San Francisco 
We also manufacture vacuum pumps, liquid pumps, and bituminous distributors. 


| 


TYPICAL AFPLICATIONS OF 
SPLIT BALLUEARINGS . . . 


TRANSMISSION SHAFT 


| — FROM STOCK: 


Specify Standard Locknuts and Lock. 


S SNOS SO Fae sark ont piulon sedlo C. washers for holding ball or roller bearings 


drive of a special milling machine 


in correct position—S. A. E. Standard 
—A. B. E. C. Standard—Heavy-duty 
— $ and Specials. 

Easily disassembled and assembley by means of From stock we can ship Locknuts in 
special type taper head screws and a socket head A.M.-125 | sizes N-00 through AN-40, end Lad» 
wrench, Split Ballbearings open »p an entirely | ; washers (all new multi- rong type) in 
new field in design. Better engingering becomes z W-00 thr h W.40 d 

eee c OR Nonii diem immediate 


crankshafts. Also Shaft Flanges, Acgessory Drives, i 
Gear Clusters and the like can be made as integral attention . . . your orders will be ban 


units instead of keyed or coupled sssemblies. In M ie. dled promptly. 
other cases, where normal use reqyires frequent ji 


replacement, Split Ballbearings cah be used to . | REQUEST OUR 


advantage and will cut down time tp a minimum. 


b | SPECIFICATION BULLETIN No: 27 


*DIVISIBEE RACE BEARINGS: 


a 
eU BALLBEARING CORPORATION Standard Locknut & Lockwasher, Inc. 


LEBANON, N?W HAMPSHIRE. U.S: A. 33 West St. Clair Street 


Send for Catalog 


Indianapolis 4, Indiane 
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You Can Become A Charter Member 


of the Best Informed Audience 


in the World... 


very eyes. 







will shape the pattern of his present and future life. 


The job that SCIENCE ILLUSTRATED has set for 


tself has never been done before. 


The need for such a magazine has long existed but 
ihe demand was never as pressing .. . the American 
public was never as inquisitive minded .. . as science- 
nungry ... as deeply conscious of impending changes 
in our social and economic life as it is today. 


SCIENCE ILLUSTRATED will cover the broad 
ld f 


elds of science, invention, mechanics and discovery. 


It will discuss the new challenges and opportunities 


that are coming out of radar, the heady secret of the 
atom, and the amazing, world shaking advancements 
in communication and transportation. 

It will interpret, for the progressive thinking layman 


as for the business man, the great new tri- 
nph- in drugs, medicines, chemicals, metallurgy, 
fabrics, food processes, materials, methods, 
ocecures — the entire range of scientific achieve- 
n terms of their contribution to better living. 


SCIENCE 


ect! It will be fast and fascinating reading 
é > 


An exciting new world is in the making — out of the developments of science — before our 


April, 1946, McGraw-Hill will publish a thrilling new non-technical general magazine that 


will interpret, month by month, the impact of the scientists’ world-shaping as if happens. 


ILLUSTRATED will report, interpret, 





Every thinking American wants to know HOW these amazing achievements 


A PROMISE! Starting in 


V 


a thrilling new magazine for an exciting new world! 
In its pages, month after month, the products, devel- 
opments, and horizons of scientific achievement will 
come alive in terse, sparkling text and dramatic color- 


ful pictures. 


The subjects discussed in SCIENCE ILLUSTRATED 
will be of vital importance to everyone in every walk 
of life. No matter where your interests lie — in the 
products and processes of business or in the things 
which make for better and more efficient living — 
you will read this new magazine with profit, and 


with interest. 


If you would like to keep abreast 
of the world of tomorrow 

make your reservation NOW 

for the first twelve issues of 


Science 


ILLUSTRATED 













Experience Plus "Know-How" Will Produce Science 


ILLUSTRATED 





WENDT HARLEY W. MAGEE DEXTER MASTERS 


Editorial Director: Editor, Editor: Newspaper reporter,, Editorial Consultant: Edito: 
scientist, author, lecturer — staff writer and, at one time, of Army Air Forces magazine, 
most recently, full time science city editor for Associated “Radar... formerly staff 
consultant for Time-Life .. . Press in Chicago . . . formerly memberRadiatron Laboratory 
New York World's Fair Di- managing editor of Popular Massachusetts Institute of 
rector of Scierce and Educa- Mechanics . . . a writer with Technology... formerly mem- 
tion... a practical, working long experience in interpret- ber of Fortune's Editorial Staff 
scientist. ing science for the lay reader. . . . first editor of Tide. 


To bring you this month by month reporting of progress will have at their command the great technical, consult- 
and achievement McGraw-Hill has assembled the finest ing, research, and world-wide news gathering facilities 
talent available. Working hand in hand with the men of the McGraw-Hill Publishing Company. 196 editors, 
pictured here is a top-flight staff of science writers, artists writers and technical experts, which staff the McGraw- 
and photographers . . . men with long experience in Hill publications, will serve as consultants. All of 
making science understandable and interesting. McGraw-Hill's publishing experiences and financial re- 
In addition, the editors of SCIENCE ILLUSTRATED sources are behind this thrilling new magazine. 


N.B. to Advertisers: What kind of an audience will be available to you in SCIENCE 
ILLUSTRATED? Obviously, an alert, intelligent, forward thinking group of people . . . 
the sort of people that are a step ahead of the parade in interests, desires and pur- 
chasing power. The initial print order will be 500,000 copies. Forms close on February 
10th for the April issue. Write to SCIENCE ILLUSTRATED or telephone your nearest 


McGraw-Hill office for complete information. 


SUE ON THE NEWS-STANDS APRIL, 1946 
Price per copy 25 cents. Annual Subscription . . . $3.00 Per Year 


Science lllustrated 
330 West 42nd Street 
New York 18, New York 


Yes —| want to become a charter member of the best informed audience in the world. Enclosed 


is my check (or money order) for $3.00. Please send me the first 12 issues of SCIENCE ILLUSTRATED 
— starting in Aprit,1946, 





SN 


The effective closure of airplane cabins — sealing in normal 

pressures and temperatures, sealing out rare stratospheric cold- 

has raised man’s level of practical flight. Working on the same i 

principle, the effective closure of gears and bearing housings to TA \ FOR — —— 
i n e - No Obligation 

seal in the lubricant and seal out abrasive dirt, has raised the level 

of machine performance. 


CALL IN A 
NATIONAL ENCINEER 


CHICAGO 


" 135 S. LoSalle St., Central 8663 
National Oil Seals have a long record of efficiency and i y CLEVELAND 
de labili o h I lli f h ical * h 3091 Mayfield Rd., Yellowstone 2720 
ependability in the most gruelling of mechanical tests—the DETROIT 
modern automobile and machines of heavy industry. Use them 1026 Fisher Bldg., Trinity 16363 
" i , f. hi l : MILWAUKEE 
erever shafts move— from electric motors to farm machinery, 1717 E. Kane Place, Lakeside 2838 
from washing machines to diesel engines. National Oil Seals, NEW YORK CITY 
d : ; 122 E. 42nd St., Lexington 28260 
made in the world's largest plants devoted solely to problems of PHILADELPHIA 
oil retention, represent a product improvement you can't afford M 40! N. Brood St., Bell-Wolnu! 6997 
Ua zi - FT SAN FRANCISCO 
0 overlook. Your inquiry implies no obligation. 1051 i i d 457 Minna St., Sutter 0514 


NATIONAL MOTOR BEARING CO., INC. 


OIL AND FLUID SEALS 
Generol Offices: Redwood City, Calif.» Plants: Redwood City, Calif oe 
Van Wert, Ohio * Los Angeles, Calif. (Arrowhead Rubber Company 


TTR hha aA 


WHEREVER SHAFTS MOVE THERE'S A NATIONALI 


Propuc 


OIL SEAL TO RETAIN THE LUBRICANT 
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Why Carbon Seal Rings 
Give Better Service 


d 


Rotating shaft seals must have two elements 
that rub against each other. Mating surfaces 
of these two elements have to be lapped very 
smooth and flat in order to prevent leakage 
between the stationary and rotating elements. 


Thus, even though lubricant surrounds the 
seal, very little, if any, can reach the rubbing 
surfaces. 


Such severe service requires material that 
is not only inherently low in friction but will 
not seize or gald the mating surface, if a leak- 
free seal is to be maintained. 


Carbon, especially compounded for this 
purpose, is an ideal material. If does not melt 
or seize. Its inherently low friction allows 
extremely high rubbing speeds without ex- 
cessive temperature rise. 


Pure carbon seal rings, made in a wide 
variety of grades, are applied by our engi- 
neers to give the best service under various 
operating conditions. There is a correct Pure 
Carbon grade for sealing gas, water, oil, 
grease, as well as highly corrosive acid or 
alkali solutions. 


Why not try Pure Carbon if you have a 
problem on seal rings, bearings, impeller 
blades or any similar application? Our engi- 
neers will gladly give you the benefit of our 
long experience in this field. 


Baty sh ge te oo” ee E 


ZA 


THIS MAY BE NEWS to you ... You can get 
all the advantages of Laminum p/ss the sealing of 
oil and pressure in bearings . . . in babbitted Lam- 
inum shims. The babbitt lugs are securely locked 
into the Laminum. Details on request. 


Laminum shims are cut to your specifications. For mainte- 
nance work, however, shim materials are sold through indus- 
trial distributors. 


Laminated Shim Company, Incorporated 
'4 Union Street . Glenbrook, Conn. 
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H-K SOCKET PIPE PLUG 


USE HOLO-KROME 
SOCKET PIPE PLUGS! 


For hydraulic applications, motors, refrigerator units, 
etc. wherever a plug must properly engage the tapped 
hole, preventing leakage under all conditions . . . H-K 
Plugs are made from chrome nickel alloy steel, scien- 
tifically heat treated, accurately threaded, correctly 
chamfered and rigidly inspected, gauged and checked 
thru each step in production ... . Specify "HOLO- 
KROME" and p^ this precision and the answer to your 


INTERNAL WRENCHING Pipe Plug problems. 


HOLO-KROME 


SOCKET SCREWS 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN, U.S.A. 
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COIL SPRING Says: 
“Its Not Only 
WHAT We Make... 
ts HOW!” 


! 
l 
l 
l 
i 
t 
' 
| 


Every job we have or will have in our plant is 
a special order. We make no standard 
products. Our ability to translate designs 
into precision products is second to none. 
Our record for dependability and quality 
production is known by all who have used 
our facilities . . . A call or letter will give 


you these same advantages! 





7. U.9. STEEL WIRE SPRING: 


7800 FINNEY AVE. * MIcuicaN 6318 
CLEVELAND 5, 0. 
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Belt Slippage Ended . . . Lathe Takes Cut Almost Twice As Deep 


The "Before and After" Story of a Belt 
Drive. The photograph at the left shows a 
flat belt drive on a Libby Turret Lathe at the 
Inland Steel Company; the photograph at the 
right shows turret lathe after replacement of 
flat belt with Veelos. Idler has been elimi- 
nated... belt slippage has been ended... 
ond the lathe now takes a cut almost twice 
as deep as before. 


Link Construction Ups Production 


aah 


Adjustable to 


Adaptable to any 


any Length 


HEREVER Inland Steel Com- 

X pany has installed Veelos, 
machine production has increased. 
Veelos—the adjustable V-belt— 
has demonstrated its unquestionable 
value to Inland department heads. 
For example, consider the drives 
shown in the "before and after" 
photographs of the Libby Turret 
Lathe. The former flat belt drive con- 
stantly slipped. Veelos ended this 
slippage completely. In fact, these 
Veelos drives have not even been re- 
adjusted since their installation in 
May, 1944. Yet these drives operate 


24 hours a day, 6 days a week. All 
need for the idler shown with the 
flat belt drive has been eliminated. 
And, equipped with Veelos, this tur- 
ret lathe takes a cut almost twice as 
deep as it was able to take when 


equipped with flat belt. 


In Every Type of Industry, 
Veelos Helps Increase Production 
Write today for your free Veelos 
manual as your first step toward 
using Veelos. A single drive will 
convince you of the advantages of 
Veelos...just as Inland has been 

convinced. 


MANHEIM MANUFACTURING & BELTING COMPANY 


Drive 
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Dowel Pins 


All you know to be symbolized by the ALLEN trade 
mark,—in metallurgy, precision workmanship, product- 
DEPENDABILITY, — all this applies to TRU-GROUND 
Dowel Pins in these particulars: 


We make them of special-analysis ALLENOY steel, 
heat-treated to an extremely hard surface, with a core 
of the right hardness to prevent “mushrooming” when 
driven into a tight hole. 

We grind them to a limit of .0002" over basic size, 
with an allowable tolerance of plus or minus .0001". 
Surfaces are finely polished; subsequently treated with 
a rust- preventive. 


Their tensile strength is 240,000 to 250,000 psi. By 
their strength and accuracy they dependably uphold 


precision standards in tool, die and machine assemblies. 


Ask your local ALLEN Distri - 
butor for samples and dimen - 
sional data... the same 
Distributor who serves you 
dependably with Allen Hex 
Socket Screws and other first- 


call mill supply items. 


THE ALLEN MFG. COMPANY 


* ALLEN * 


HARTFORD, CONN. 


mi 
Let us tell you 

about our unusual 

PLASTICS SERVICE 


to manufacturers. 


SEND FOR NEW CATALOG 


ATERBURY 


— OF MERIT 


—— 


WATERBURY p INC. 


FORMERLY WATERBURY BUTTON CO., "esr. 1812 


DEPT. L, WATERBURY, CONN. 


0-80 
1:72 
i2U TEE CULTU 
FILLISTER 


For immediate delivery! Steel or brass. Steel screws are high 
quality cold drawn screw stock. Brass are machined from 
commercial rolled rod. Meet U.S. Government and National 
Screw Thread Commission standards. Quotations in other 
metals. We do a general screw machine jobbing business. 
Write for booklet '' A"— attention Rollin J. Lobaugb...mo obligation 


PACIFIC SCREW PRODUCTS COMPAN! 
566 South Van Ness Avenue 
—— om INBOARD 


San Francisco 10, California 
Marine Engine 
text Duc 
TRANSMISSION $127.50 


2-HP, 3-HP and 6-HP Models 
4-Cycle — Air-Cooled 

H.D. Magneto and Carburetor 
Full Ball Bearing Drive and Reverse Gear 

2 H.P. Model, $127.50 

3 H.P. Model, 175.00 

é H.P. Model, 210.00 
(F.O.B. Grand Rapids, Mich., USA) 
THE THOMPSON ENGINEERING COMPANY 
200 Winchester Place, N.E., Grand Rapids 2, Mich., USA 


For Detailed Scale Drawings of WORK or PLEASURE BOATS, 
suitable for above engines, send 


Quick 


nomica! 
Starting Eco te⸗ 
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Hoover, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 
Type employing the largest size and greatest number of balls. This type 
of bearing, plus the added advantage of Hoover's exclusive honed race- 
ways has been proved, by actual test, to be the most universally depend- 
able for the varying conditions of load and speed under which modern 
machines operate. 


^, 292" BONS — 


BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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Even the most 
tricky precision parts 


in quantity... 


FAST 


p 


COOLANT PUMPS 


With the return to normal competitive conditions, the accent 
will be on increased production at lowered costs. 

Here Ruthman Gusher Pumps are years ahead of their time. 
By actual test, they have proved their superiority time after 
time by giving efficient economical serv- 
ice with minimum maintenance costs. 

So look ahead with Ruthman Gusher 
pumps. You can be sure that Ruthman is 
alert to improvements and refinements to 
give you the best product. 

There's A "GUSHER" 
for Every Requirements 
Write now for our new catalog. 








THE RUTHMAN MACHINERY CO. 
1813 READING ROAD 
CINCINNATI 2, OHIO 
Here's a sample of how Western's unusual | lied ili esr hi 
i á » | PL FIIIT achine Tools 
skill, ingenuity and vast modern screw | 


machine facilities can solve your 


toughest parts problems | Presenting the Famous Mi 18 IN ]D) 


These B-29 fuel injector parts are a good example | 

of Western's ability to produce truly precision | AIR CLAMP 
work on a production basis. Valve body and | 

needle are made of AMS-5610 stainless steel, f 

must be ultra-smooth to defeat corrosion. Diam- | PROMPT NEN S For 
eter of the valve body hole is held to .0005 for its | — 

entire length, permitted variation of concen- 
tricity between hole and seat may not exceed 
.0005 total indicator reading. Equally accurate 
concentricity must be maintained between the 
triangular section and valve seat on the needle, a 
difficult job because of its diameter and length. 
Your requirements may not demand this aircraft- 
products précision, but the same skill and ex- 
perience go into parts made to commercial stand- — Qo m oem, OMM 


must hold the work. Wherever a drill- 
ards, so you'll find satisfaction in Western service | pos o eas, O ngu 1; 
E E Wherever speed is desired, 4ir-Clamp will 

sadi send your inquiries today. | produce it. Air-Clamp holds with relentless 
| pressure; it is undisturbed by size variations 
Western service is complete, with capacity for turning (such as in castings), it scoffs at vibration 
bar stock ranging in diameter from wire size up to 454” | (how many drills have been broken due to 
faulty holddowns?), chatter, snagging. Air- 

round, plus...all the equipment necessary for per- Clamp holds work of any size or shape in 


forming secondary and finishing operations includ- any position, at any angle. It can pay for 


d . he: aal e itself on a single fixture; it can save its cost on a few days’ drill-press 
ing precision grinding, eat-treating and pentrating. output. It reduces operator fatigue. It saves hours and dollars in draft 


ing-room, jif department, tool room and production line. Air-Clamp fi 
any drill press having a cylindrical column. Special fixtures for Tee 
slotted tables, light milling work, ete. Hand and/or foet contro! 
Shipped on approval to responsible concerns, Write for new Al! 


Western Automatic, — ^e MEAD 


Machine Screw Company SPECIALTIES 
728 Lake Ave., Elyria, O. c OMP ANY 


isi i " 7 4114 NORTH KNOX AVENUE 
Precision Parts and Assemblies Since 1873 114 NORTH KNOX AVENM 
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Youre On The Right y 
When 


Used in many types of track ap- 
plications, FABREEKA reduces 
maintenance time and costs be- 
cause it cushions destructive im- 
pact and also absorbs transmitted 
vibration. 


Write for our 
Engineering Book: .. 
Fabreeka for 
Impact Shock, 
Vibration and 

Noise. 


ALSO USED THROUGHOUT INDUSTRY 


under forging hammers, shakeout ma- 
chines, grinders, jolter molders and scores 
Machine Designers and Produc- 


— — — of other heavy machinery applications. 
FABREEKA to solve many of 


their diff p 
—— N m FABREEKA PRODUCTS C0., Inc. 


222\ SUMMER ST., BOSTON 10, MASS 
New York Philadelphia Detroit Chicago 


Ep 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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Courtesy Cleereman Machine Tool Co. 


WHEN YOU NEED PRECISION -BUILT 


10FF60 (4 H. P.) Heavy Duty 
Rotary Vacuum Pump 


€ Look into Gast Rotaries... hundreds of Manu- 
facturers have. They're now using, with great suc- 
cess, Gast Vacuum Pumps as standard equipment 
on applications ranging from automatic chuck op- 
erations to milking machines, filtration, packaging 
and labeling, paper feeding, vacuum printing 
Írames, brake boosters, etc. 


Look into the advantages of Gast Rotary Design for 
the reasons back of Gast's superior performance. 
Note the sliding vanes held against cylinder wall 
by centrifugal force, no springs, providing Auto- 
matic Take-Up for wear; Forced Air Cooling, Auto- 
matic Shaft Seal, and no reciprocating parts. It will 
pay you to "look into" Gast Rotary Pumps. 


Write today for FREE CATALOG 


GAST MFG. CORP., 139 Hinkley St. 
Benton Harbor, Michigan 





SMALL PUMPS ... Specify TUTHILL 


Built-in Pumps Save Space, Material and Money 


When design calls for building the pump directly 
into the machine, Tuthill Stripped Pumps meet 
every requirement. These internal gear” rotary 
pumps are furnished without mounting bracket, as 
Model S; or with pumping elements only, as Model 
SA. Available for pressure lubrication, coolant, 
hydraulic and liquid transfer service. Capacities 
from ] to 50 g.p.m. Also automatic reversing type. 
Write for Tuthill Stripped Pump bulletin. 


TUTHILL PUMP COMPANY 


939 E. 95th STREET e CHICAGO 19, ILLINOIS 


Let your "auxiliary plant" 
carry part of the load 


Manufacturers with reconversion, difficulties are once again recog- 
nizing the valuable aid which the reliable contract manufacturer 
can render to them. In addition to speeding up of production, the 
advantages and benefits to be gained by a diversification of supply 
sources in this seller's market cannot be overlooked. Jhe produc- 
tion bottlenecks with which you are now beset can be eliminated, 
and your burden lightened through the use of an "auxiliary plant," 
expertly equipped to carry part of your load. 





Special Machine Fool Engineering Works is, in effect, an "'auxili- 
ary plant", completely equipped with the most modern tools; com- 
pletely staffed with mechanical engineers, purchasing personnel, tool 
makers, assemblers and inspectors. The skill and know-how de- 
veloped from over 30 years experience in close tolerance machining, 
stamping and experimental and assembly work, of both short and 
long runs, together with our modern facilities enable us to com- 
petently handle problems that are bottlenecking your production. 
Prices are surprisingly low in comparison with costs required to do 
the same work under your own roof, 


Let a Special Machine Tool Engineering Works representative ex. 
plain how we can be of service in meeting your individual require- 


ments, and help you as an ''auxiliary" to gef fo market on fime 
with your products. 


Complete list of equipment upon request. 
Write for further information. 


SPECIAL MACHINE TOOL ENGINEERING WORKS 


Established 1910 | 
SALES ENGINEERING DEPARTMENT | 
132 Lafayette Street New York 13, New York | 
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Nature provides flexibility in every living, moving thing. 
Because there is always movement—vibration, expansion, 
contraction—in any fluid-conveying system, Barco Flexible 
Joints are needed to provide responsis e. compensating move- 
ment through every angle. For over 30 years they have been 
accepted as the standard for such protection against strain 
and shock. For complete engineering information, write to 
Barco Manufacturing Co., Not Inc., 1827 Winnemac Ave., 
Chicago 40. Tllinois. 


E A a C O FLEXIBLE JOINTS ——-— 
Š and ball joint with 
IN 3 : rotary motion and 


responsive move- 
HIE ENTERPRISE —THE CORWERSTONE OF AMERICAN PROSPERITY — through every 
angie. 


— 


In Canada: The Holden Co., Ltd., Montreal, Canada “MOVE IN DIRECTION” 
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7NEAF? O-Ring Packings... 
Simple, Economical, Effective 


"The Modern Hydraulic Seal” 


OR MS oq 


O-Ring packings may be described simply as elas- 
tic rings with normally circular cross-sections. On 
account of their extreme simplicity, O-Rings re- 
quire no adjustments and are readily replaceable. 
They occupy small space and seal in both direc- 
tions. Made of a highly resilient synthetic rubber 
compound, Linear O-Ring packings seal effec- 
tively at low and high pressures. Their frictional 
drag is low. The action of these packings is shown 
in the accompanying diagrams. 


INTERNAL 
PRESSURE 


@ At zero pressure, seal is maintained by pres- 
sure of O-Ring on sealed surfaces resulting from 
cross-sectional squeeze. No extrusion through clear- 
ance "C." 


PRESSURE ^ 
thf YY f 7 


NN 


«8 Low pressure (1 to 1000 p. s. i.) moves 
O-Ring to left side of groove, causing radial ex- 
pansion of packing against sealed surfaces "A" 
and “B,” proportional to pressure. Excessive clear- 
ance will permit extrusion at “C.” 


ZA \NTERNAL RNS 
^^] B DEETUL & SNS 


«8 High pressure (over 1000 p. s. i.) intensifies 

; sealing action, also increases extrusion tendency 

PRESSURE ' at “C.” Extrusion may be eliminated by reducing 

"C," or by the use of non-extrusion rings. Note: 

Covered by Christensen United States patent No. 

2,180,795. 

Consult Linear engineers for the application of 

Linear O-Rings to your packing problems. Ask 
for sample rings. 


LINEAR Incorporated 


EXECUTIVE OFFICES & FACTORY 
STATE ROAD & LEVICK STREET 


PHILADELPHIA 35, PENNA 


INTERNAL 
PRESSURE 
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Less draftin c an d tracin o i j PHOTO-COPIES IN 


RECONVERSION 


DATA FOR 
ENGINEERING 


= faster Reconversion 


—— —— 


During the war two machines that any 
office boy could operate saved irreplace- 
able engineering man-hours for ‘The 
Wm. Powell Company, valve manu- 
facturers of Cincinnati, Ohio. And 
now they're saving doubly-important 
time and costs in reconversion! 


These Portagraph Vacuum Seal 
photo-copiers are extremely versatile 
machines that copy anything drawn, 
printed or written, using paper, tracing 
cloth or vellum, or film. 


At the two busy Powell plants they 
produce ink-like cloth tracings from 
pencil originals, eliminating the time 
required for inking. Design and specifi- 
cation changes are made on Portagraph 
blue sensitized tracing cloth prints pro- 
duced from blocked-out negatives, which 
saves retracing of the entire drawings. 


Portagraph makes copies of blueprints 
in one step for use in producing added 
+ , ce . , 

"blues?! It brings back" worn and 


PORTAGRAPH soiled tracings for active use, eliminates 


the need of checking ink copies, and 
a big man-hour saver for 


also performs many general copying 
services for the purchasing, accounting, 
trafic and legal departments at Powell. 


Ask our nearest Branch Office for 
full details, or write us in New York. 


30" x 40" size (shown above) — The Portagraph 
s à vacuum seal machine that excels in I 
g contact prints of anything printed, written VERS T e SIMPLIC T E nt 
vu. Indispensible in saving engineering ATILI Y Y CONO 
ibor. Also 40" x 60" size. 


REMINGTON RAND 

94" x 15°—The Portagraph 
G-10 can be set up anywhere. 
R duction of, uniform 
nee from copy of 
ription is assured b 
trical timing. switch 

Model is similar. takes 


to 20" x 24' 


YOU MAY OBTAIN FREE OF CHARGE írom 

The G-13 Rotary Portagraph — | our nearest Branch Office a copy of ''How 
is à precision-built continuous To Reduce Costly Manual Tracing, Draw- 
printer with a reproduction ; i ing and Copying". This helpful 20-page 
pacity 42” wide. Unsur \ book of practical information contains many 

| peed and economy i time and labor saving ideas for the engineer- 

opie à ng office. Phoi e€, write or wire for a copy. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 


) - - 
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Interchemical 
finishes 


A NEW NAME THAT BRINGS TO THE FINISHES FIELD - 


146 Years of Finishing Experience. 


The combined knowledge and research 
. facilities of Ault & Wiborg, Murphy, 
Interchemical Corporation. 


AULT & WIBORG 
CORPORATION 
FOUNDEO 1878 
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ae a new name on the product finishes horizon today, of 
which you'll be hearing a great deal in the future . . . "Interchemical 
Finishes." This new name is the result of the consolidation on 
November 1st, 1945 of the Ault & Wiborg Division of Interchemical 
Corporation and the Murphy Finishes Corporation into a single 


division, Interchemical Corporation Finishes Division. 


What This Means To You — The consolidation of these 
two Interchemical units will bring to the industry, under a unified 
activity, a complete finishes service based on an extensive back. 
ground of successful and diversified experience. This experience, 
covering an aggregate of 146 years, encompasses every phase of the 
product finishes field and includes metal finishes, wood finishes, 
metal decorating, can and drum linings, cable finishes, grain repro- 
duction finishes, transportation finishes, household paints and 


specialties. 


Operating as a single unit, the Finishes Division will have the benefit 
of the research facilities of both Ault & Wiborg and Murphy aug- 
mented by the fundamental research program of Interchemical 
Corporation. It will also have a nation-wide integrated network of 


factories, warehouses, laboratories and service stations. 


All of the famous, established products formerly sold under the 
names of Ault & Wiborg and Murphy will now bear the designation, 


* An Interchemical Finish." 


Through this consolidation, Interchemical Corporation is placed in a 
position to give to the product finishes industry a service which in 


scope and experience is second to none. 


Starting now, remember—To give your product 
a good start give it ''An Interchemical Finish.” 


Interchemical Corporation 
Sinish. s Dinsion 


350 FIFTU AVERUE, HEV TORE 1, IV. 
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PLASTICS INFORMATION 


YOURS...IN THIS CONVENIENT FILE FOLDER 


O° Sar, n 
T m mem 


ENGINE 
a Pt 
5 ea stiCS Fp 


o 
— —— 
2 


PLASTIC CONTROL GRIPS 


Our handy-reference Folder is designed to be a useful 
part of your plastics source file. It contains information on the 
facilities of our organization for plastics engineering, designing, 
molding and assembly, and includes examples of plastics appli- 
cations that may have a relationship to your peacetime products. 
The Folder is free, on request. 
Plastics should be reappraised now in the light of im- PLASTICS AND METALS COMBINED 
proved methods and materials that have been tested in extensive 
wartime applications. To help you in your consideration of plas- 
tics, send for our Folder File. And call on us early in the design 


stage of your products. This assures the fullest benefit from our 


WI molding experience, and the most practical advan- 


tages from plastics. 


Write now for Folder File PE12 PLASTIC WHEELS for Mony Uses 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. « LOS ANGELES 35— 1440 So. Robertson Blvd. 
CANADAC-A. & M. Accessories Ltd., I9 Melinda Street, Toronto; 1405 Bishop Street, Montreal ——— — —————— 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


JN 


BRASS 





Machining Stronger, Tougher 
Alloys for Higher Quality Parts 


Standards are rising, and modern ma 
terials are expected to stand up under more 
ounishment, greater stresses and generally 

re severe service conditions. Metallurgi 
‘al research has kept pace with mechanical 
advances, and there are available copper 
base engineering alloys which have high 
trength, great corrosion and wear resist 
nce and many other desirable properties 

r modern requirements. 

Product designers and engineers are 

ecifying these alloys to an increasing 
xtent. Therefore, it is up to the manufac- 
turers of screw machine products to learn 
the best methods for cutting such materials 

pidly and economically. Since these alloys 

restronger, harder and tougher than brass 

nd many of the steels, their machining is 
re difficult until the cutting characteris 
sof these alloys are determined. 


Coolant Characteristics Important 


Although most screw machine operators, 
ihen trying out a new material experiment 
:tospeeds and feeds, and tool shapes, they 
ldom make exhaustive tests on the cool- 
nt and tubricating oils or solutions. 

Since the tougher alloys require more 

wer and pressure for chip removal much 
f this energy is converted into heat with 
eresult that there is a tendency for the 

tk to become hotter with attendant dull 
gofthe tools. Dissipation of this heat can 

metimes be accomplished by using a 
rtger reservoir of the coolant and apply 
ng a greater volume of the coolant over 
ie work and tools. 

The same net results can be obtained by 

ing a coolant which possesses better heat 
transfer properties to insure faster cooling. 
lt is obvious, therefore, that if both the 

rk and the tools can be kept cool it is 
ten possible to increase the machining 

te and reduce tool wear by the use of a 


Table I 


FEED PER 


REVOLUTION 


. 64 


Light Cut 
Heavy Cut 
\pprox. 


Roughing 


Finishing 
Diam 

|, Diam 

s” Diam 

" Diam. 
5." Diam. 

i” Diam 
External Dies 
Internal Taps 

Heavy Cut 
Light Cut 


more efficient cooling medium. 

Research will pay off in lower costs and 
increased production. There is no other 
field where the results of research can be 
realized so quickly as in the manufacture 
of screw machine items. 


Machining Duronze III 

Typical of modern engineering alloys is 
Duronze III, a high-strength, corrosion 
resistant silicon-aluminum bronze. It is 
available in round, hexagon and square rod 
for meeting the requirements of production 
turning and threading processes. Experi 
ence gained from machining millions of 
pounds of this alloy indicates that unde: 
proper conditions of operation Duronze III 
is satisfactory for screw machine work. 
Although it contains no lead it possesses 
good free machining characteristics. 

First of all, the tools should be of the 
proper hardness and kept sharp. If high 
speed steel tools are used they should have 
a Rockwell hardness of C63-C65. For some 
types of machining, such as rough forming 
and when higher speeds are combined with 
light feeds, carbide tipped tools may be 
used to advantage. 

Tool angles are also important and con 
sideration must be taken of the type of 
finish, speeds, feeds, etc., in determination 
of these angles. It is recommended that the 
tools should be ground approximately the 
same as those used for free-cutting steel 
and adjustments made according to the 
type of finish, type of machine and lubri 
cant being used. It is usually true that 
these angles are approximately halfway 
between those used for brass and those 
used for ordinary steel. 

High speed drills having large flutes per 
mitting adequate chip clearance are used 
in drilling, with drill speeds and feeds ap 
proximating those used in turning and 


Effect of Cooling Medium on the Machinability of Duronze III. 


SURFACE FEET PER MIN. 
HIGH SPEED TOOLS 


180 to 200 100 to 3 


180 to 200 MO to 360 
100 180 
100 200 
100 200 
100 200 
100 200 
100 200 

10 to 50 


10 to 40 


100 to 120 
90 to 100 
180 


180 


. * ” , f ? 
Prepared Each Month by Bridgeport Brass Co. Br dgep rt Headquarters for BRASS, BRONZE and COPPER 
co. — 


CARBOLOY- TIPPED 
TURNING TOOLS FOR 
OURONZ E 


7—53* TO 6* BACK RAKE 
-VERY NARROW LAND 


i 
6* TO 8* CLEARANCE 


Figure 1—Lathe Tool for Forming and Turning 
DURONZE 111, also Reamer Angles and Clearances. 
forming. Close hole sizing is usually ob- 
tained through use of standard reamers. 
Reamers used commonly have 3° to 6 
back rake, narrow lands and 6° to 8 
clearance. 

Tapping results are good if a gun type 
or spiral cutting tap is used, as it is very 
important to keep chips clear of the work. 
Chasers should incorporate a rake angle of 
5° to 8° and be backed off at the lands. 

The part illustrated in Figure 2 is always 


Figure 2—Machined Part and Chips 
Shown Actual Size. 


made from brass. However, for test pur 
poses Puronze III rod was run, using high 
speed steel tools. Speeds were as follows: 
formed at 460 S.F.M., drilled at 240 S.F.M., 
threaded at 120 S.F.M. To engineers, the 
resulting chips tell a revealing story of good 
machinability emphatically than 
words. 
Experiments with Coolants 

Due to higher pressures necessary to 
machine Duronze III, more heat is gener- 
ated than for brass, and the tools and work 


morc 


Figure 3—Cut-off and Form Operation. 


must be kept cool for proper efficiency. It 
is therefore very important that ample 
coolant or lubricant flow on the work and 
tools at all times. Research and experi 
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CAUSES OF CORROSION 


This article is one of a series of discussions 
by € L. Bulow, research chemist of the 
Bridgeport Brass Company 


EFFECT OF STRESS ON CORROSION 


How Stresses Are Set Up 
and Measured 


The influence of stress in structural parts 
is an important factor which must always 
be considered by the engineer and designer. 
The effect of stress is readily observed 
when parts fail from overloading. The 
simplest way to set up a condition of stress 
is through the application of tensile pull at 
the ends of a metal bar, plate or rod. 

When the magnitude of the stress and 

the dimensions are known, 
the average tensile stress 
per unit of cross sectional 
area can be readily calcu 
lated, and is usually ex- 
pressed in pounds per square 
inch (psi). 


Where Stresses 
Are Set Up 


The bending, loading or 
twisting of metal parts will 
lead to the setting up of ten- 
sile or torsional stresses in 
such applications as tie rods, 

bolts and studs, cables and hangar rods 
used in catenary construction; loaded 
beams and loaded coil springs; tanks, cyl 
inders, tubes and pipes subjected to in 
ternal or external pressures; wire rope, 
twisted shafts, bars, rods, tubes and pipe. 


Effect of Applied Stress 


The stress may function in one of three 
ways to produce a premature failure of a 
metal part: 


Normal (no 
corrosion involved) may occur, gradu 
ally thinning the cross-section until the 
ate strength of the material is 
reached and tensile cracking takes place. 


gent ral corrosion stress 


ultin 


Normal (with mild 
stress corrosion) 1s speeded up by the 
applied stress which shortens the time 
required to reach the ultimate strength 
of the material. Sometimes pits may 
also function as stress raisers (to be dis 
a later date) which shortens 
required to produce failure 


general corrosion 


cussed at 


the time 


Machining Alloys (o) 


ments carried out under the supervision 
of our Metallurgical Laboratory have 
shown interesting results regarding the 
influence of various cooling mediums on 
machinability. 

Exceptionally good results have been 
obtained from soluble oils. These should 
be of the best quality and thinned with 15- 
30 parts of water to get good cooling effect. 

For conditions where soluble oils are not 
desirable, sulphur-base mineral lubricants, 
thinned with kerosene or Mineral Seal 
oil to have a viscosity of 100-110 Saybolt 
seconds have proven satisfactory. 


Figure 4—Skive Operation. 


Thorough study of the physical require- 
ments of a part component which is ma- 
chined on automatics or turret lathes, in 
the light of materials available, and a com- 
plete investigation of the relative machin- 
ability of various alloys can be the means 


Figure 5— Drill Operation, 


of producing parts of high quality and 
relatively low cost. 

Bridgeport's revised Duronze Manual 
contains 80 pages of charts, tables and the 
latest specifications for high-strength sili- 
con-aluminum bronzes and silicon bronzes 
manufactured under the trade 
Duronze. Write for your copy today on 
company stationery 


Severe localized corrosion (stress cor 
rosion or season cracking) may occur in 
the form of narrow crevices or cracks 
which gradually penetrate the metal. 
This is particularly true in thin sections. 
The effect of stress on corrosion is par 
ticularly insidious because metal parts 
designed for use well within safe me 
chanical limits may fail without warning. 


name of 








NEW DEVELOPMENTS 


This column lists items manufa 
or developed by many different s 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sour 
further information 


ured 
irces 


>S for 


High-Pressure Asbestos Gaskets for hand- 
holes, manholes and tube plates of boilers and 
other apparatus subject to heat and pressure 
are claimed to provide exceptional resilience 
and compressibility. Each gasket is hand 
blocked to accurate size and the seam is on 
the outside: they are made from brass wire 
inserted asbestos yarn, woven into strong 
cloth, coated and cemented with a heat 
resisting compound, folded and pressed int 
shape. No. 648 

A New Engraving Tool will per: 
engrave letters, numerals or symbols of ident 
fication on any surface of any material, a 
cording to the manufacturers. It is equipped 
with a standard alloy bit for surface hard 
under Rockwell-50C, and d 
tipped bits are available for harder : 
7200 power strokes per minute are « 
and the length of the stroke is adjustable be 
tween zero and one-eighth inch. No. 649 


inent 


lamond 


nesses 
irface 


j 
ume 


A New Flaring Tool for seven tube size 
1/8", 3/16", 1/4", 5/16", 3/8", 7/16 
1, 2’’) is announced. The extent of the flare i 
controlled to prevent over-flaring, crystall 
tion of the tube or splintering of thi 
edge. It is operated with thumb and fo 
finger pressure. No. 630 


and 


"Cartridge-Tapping", a patent: t 
by which a hard loosely fitted insert, | 
as a "tap-cartridge" is placed in the 
said to eliminate the difficulties cr 
chips in cutting internal threads in 
blind holes. By this means, the chi; 
moved as rapidly as they are for: 
the tap has almost reached the bott 
and the remainder of the chips in 
of the tap are removed when it is withdr 
No. 651 
A Master Coil With Removable Inserts 
reported to eliminate coil changing in sett 
up Thermonic equipment for induction heat 
ing applications. The standard master coil 


ty 


consists of two master coils and forty-eight 
inserts, accommodating round stock ranging 
from 1. 8" to 3". These inserts can be 


in a matter of seconds 


chang 


An Improved Boring Bar, said t 
ate chatter and increase production, is 
able in two standard sizes having head 
eters of 2 and 31 2”. It is of heavy constru 
tion and is provided with precision 
matic blade adjustment 
made in sizes for precision boring 
work from 13 4 to 121 2 inchesin 
A small tool adapter permits borir 
down to 1 4 inch in diameter 


BRASS, BRONZE, COPPER, DURONZE, NICKEL SILVER, CUPRO NICKEL 


Warehouse Service in Principal Cities 


STRIP AND SHEET —For draw 
ing, stamping, forming, spinning. 
Leaded alloys for machining, drilling, 
tapping. Silicon bronze, phosphor 
bronze for corrosion resistance. Al 
loys suitable for springs. Engravers 
copper and brass 

WIRE—Cold Heading alloys for 
screws, bolts, nuts, nails, fastenings, 
electrical connectors, Phono-Electri« 
trolley and contact wires. 


TUBING 


changers 


A 


BRASS 


— 


BRIDGEPORT 


ROD— Alloys 
operation. Duronze III high strength, 
corrosion-resistant, good for machin 
ing and hot forging. Hot forging and 
cold heading alloys. Welding Rods 


cation. For ci 
For water, air, oil and hy 
draulic lines. 


BRASS 


for screw machine DUPLEX TUBING 


PIPE 
ing. 


FABRICATED GOODS 
ing brass goods. Radiator air valves. 
Aer-a-sol insecticide dispensers. 


For miscellaneous fabri 
yndensers and heat ex 


Copper covered ground rod. 


COMPANY, BRIDGEPORT 


Automobile tire valves. 


-for conditions 
too severe for a single metal or alloy. 


Brass and copper for plumb 


2 , 


TECHNICAL SERVICE 
experienced, laboratory-traine 
available to help custo: 
their metal problems. 


WAREHOUSE SERVICI 
house and jobbers stocks ava 
prompt delivery in princ 
TECHNICAL LITERATURE 


Manuals and handbooks aval 
for most products. 


-Plumb 


a 


BRIDGEPORT BRASS 
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RESSTITE SEALING COMPOUNDS 


7 
E 


Ae A 
ERAT 


i 


i L ow that Victory has been won, the 


finest Presstite Sealing Compounds, Coat- 
ings and Adhesives that have met the 
severest test of wartime use are available 
to all industry in ever increasing volume. 


From compounds developed to seal air- 
plane gasoline tanks, pressurized fuselage 
seams, synthetic glass gun turrets — to 
those that enable mechanized vehicles to 

drive ashore with 
engines under water; 
PRESSTITE 


Seatine Comeounas 


prime movers to be 
sealed against the 


infiltration of moisture and water through 
body seams, Presstite products have met 


and stood the rigorous demands of war. 


Today, all these and many more Press- 
tite products are available to industry — 
proven in war to meet the demands of 
peace. All our facilities are now engaged 
in the production and development of 
sealing compounds for the widest variety 
of industrial applications. It will pay you 
to send your sealing or coating require- 
ments to Presstite. "Sealing 'Headquar- 
ters" are at your service. 


PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Ave., St. Louis 10, Mo. 
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OMETIMES the choice of material for a part or product 

is easy. Other times it involves painstaking matching 
of the properties of a number of available materials against 
the specifications dictated by the chemical, optical, electrical 
or fabrication requirements the product may have to meet. 
Whether the material should be metal, plastic, hard rubber 
or soft rubber or a combination of two or three of them 
depends on the complexity of those requirements. Whatever 
they are, we believe we are in a good position to help you 
select the best and most recently developed material for 
your product, or, should your product require it, to develop 
a special rubber or plastic compound for it. 

We have the completely equipped chemical and physical 
laboratories for all necessary research and testing. And our 
trained staff of engineers and technicians is backed by 
our sixty years of molding experience that started with 
hard rubber. They have helped in the development of many 
plastic and rubber products for various industrial and com- 
mercial fields. | 


Special compound for specific job 


For instance, our laboratory developed a special compound 
when the problem of selecting the right material for an 
electrical connection coupler became difficult. At first a 
combination of metal and phenolic was tried but, under 
test, it was found that the coupler shorted when it was 
subjected to water or damp weather. Rubber was then tried 
but none of the compounds available at the time had the 
range of physical characteristics necessary to meet all field 
and connection conditions. Our research department then 


ig UE. a E EUR 
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developed a special rubber compound which was able to 
match the specifications of high dielectric strength, very low 
permanent set, low power factor, etc., and at the same time 
had the specific compressibility to make a tight seal and 
the other physical characteristics for varied field service. 

There are, of course, a vast number of applications where 
plastics are superior or where combinations are best. New 
and better plastics are constantly being developed, as are 
new compounds in synthetic and natural rubbers. 


It might pay us both to get together 
Not only will we be able to help you find the latest and best 
material, but chances are that our research assistance and 
facilities for efficient, large-scale production will fill your 
needs at reasonable cost. Just tell us where and how your 
part or product has to go to work, or give us the specifica- 
tions. If we should find that the part or product doesn’t 
belong, economically or physically, in any one of the wide 
range of plastics, hard rubber, soft rubber, or molding 
methods that we are set up to handle, we will frankly say so 
and recommend what we think is best. If you would like to 


have an engineer call to discuss your needs, please write 
Dept. B. 


Vulcanized Rubber and Plastics Company 
formerly . . . The Vulcanized Rubber Company 


Manufacturers of Rubber and Molders of Plastics 
General Offices: 259 Fifth Avenue, New York 16, New York Works: Morrisville, Penna. 
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~ For the Tough Jobs use| | 


Properties of 
AST TREO EP VITE 


HasrELLOY Nickel-Base Alloys 
B Cast 
Rolled 
C Cast 
Rolled 


D Cast 


HAyYSTELLITE Tungsten-Base Alloys 


HASCROME lron-Base Rod 


Castings... A wide range of 
castings can be supplied in: 


Haynes SrELLITE. Alloys 6, 
Star J-Metal, 98M2, 93 


HasrELLov Alloys B, C, D 


HavsrELLITE Tunésten-Base 
Alloys 


Average 
Tensile 
Strength, 


psi Rockwell 


47,000 


105,000 
130,000 


76,000 
65,000 


63,000 


80,000 B96 
135,000 B98 


76,000 B93 
120,000 B90 


38,000 C53 





Average 
Hardness, 


Melting, 
Point, 
OTT 


Can be 
Rolled 











Botween 9 and 10 
Moh's Scale 


C40-50 after peening | 


Rolled Forms ...Sheets and 
plates are made from: 
HayYNes STELLITE Alloy 6 
HasrELLov Alloys B, C 
Hot-rolled bars are supplied in: 
HasrELLov Alloy B 


W elding Rods — apply- 
ing a wear- and corrosion-resis- 
' tant alloy coating to other metals: 
HavNES SrELLITE Alloys 1, 6, 
12 
H:srELLov Alloys B, C, D 
HavsrELLITE Alloys 
Hascrome Rod 
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HAYNES STELLITE Alloys 


Citation] | So | yes Available in a wide range of 
at High i chloric 


Temp. | Acid | Acid properties and forms to resist wear, 


corrosion, and heat... 


Excellent Fair | Fair 
— — HaAvxEs SrELUME alloys are specially made to meet 


Excellent Fair 


Fair the requirements of industry’s most difficult appli- 


| 
Excellent Fair — Fair 


cations. They are hard, tough, and heat-resistant 


and are used for those parts of equipment and ma- 
| Excellent Fair Fair 


5 cd chines that are most subject to wear and corrosion. 


Excellent Fair Fair 


The chart at the left describes some of these alloys 
and their significant properties. Sketched below are 


| | some of the forms in which thev can be furnished. 
Good Excellent ’ 


For further information, write for the booklet, 


| Excellent- | Good “Properties of HAYNEs STELLITE Alloys.” 


Fair Excellent 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC 
General Office and Works, Kokomo, Ind. 


Chicago—Cleveland—Detroit—Houston—Los Angeles—New York— 
San Francisco—Tulsa 





Metal-Cutting Tools ... 

made from Haynes SrELLITE AI- 

loys, known for their red hard- i 

ness. These tools take heavy cuts 

at high speeds and coarse feeds— BUY AND HOLD UNITED STATES VICTORY BONDS 
with long life between grinds: AND STAMPS 


HavNzs SrzLLITE Star J- Metal 
HavNES SrELLITE Alloy 98M2 


Pront CI 
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Secause of the 
MADISON-KIPP 


DIE CASTING PROCESS 


There are few short-cuts in die making, even with the 
most modern tool-room equipment. But there are short- 
cuts in product manufacturing if the Madison-Kipp die 
casting process can be utilized. 


The war ended the middle of August—that’s when we 
got the green light on two new and larger Featherweight 
grinder models. We had production samples in October 
—production in November and can serve almost any 
demand in December. s 


In really high speed grinders you can now get the bene- 
fit of unrestricted post-war designing. Aluminum and 
Magnesium metals for lightness—Featherweight models 
—large spindles for stability—low air consumption- 
controlled speeds for long life and the smoothest ball 
bearings available. 

You now have your choice of three Featherweight Kipp 
Air Grinders and we believe they are the best air tools 
ever produced. They are speed tested with an accurate 
Electronic Tachometer. They lose an almost immeasur- 
able amount of speed when put to work because of the 
air exhaygt type governor and you buy them at extreme- 
ly low giffces. 
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MODEL JA—TAKES 


(TURBINE TYPE TOOL) 


WHEELS UP TO 7$" 


Weight 
Overall Length 


Wheel Guard removed for better 
illustration. 


(TURBINE TYPE TOOL) 


à MODEL TT—TAKES 
WHEELS UP TO 14" 


Weigh 
Overa 


Wheel Guard removed for better 


illustration. 
$3973. 


MODEL PVT—A POWER TOOL 


(VANE TYPE TOOL) 


FOR THE HEAVIER JOBS 
TAKING WHEELS UP TO 21^" 


Wheel Guard removed for better 


illustration. 
3497. 


Onder Nou ! 
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WHY TRANSFER MOLDING PRODUCES BETTER IRONS 


li ita ae 


Modern iron handle designs call for com- 
plex side cores and undercut sections and are 
therefore produced at minimum costs and 
with maximum production rates by Transfer 


* I dt 
(s | t 
molding. 2 eb | à 
; ‘ ! : : 


Because the mold is closed when the 
already plastic compound enters, the fin is 
reduced to a minimum and the parting line 
becomes a line without dimension. In fact, 


alert designers peak the parting line, mak- 
and thus eliminating buffing and polishing. 


| 

ing a design feature of this molding effect ET [^3 y 
Actually, several of the advantages of 

Transfer molding are called into play by pro- | 

duction of iron handles: lower costs, faster 

and longer production runs, more beauty, 


easier complexity, uniform strength. 


Your nearby licensed Transfer molder can 


help you take advantage of this process, or 
you can learn more by writing for the litera- 


ture mentioned below. 


LITERATURE IS AVAILABLE AS FOLLOWS: 


A list of nearby licensees who can offer you the 
advantages of the patented Transfer molding process. 


Two bulletins on “Why Transfer Molding is Econom- 
ical”. Bulletins on “Why Transfer Molding Gives Fine 
Inserts”, “Why Transfer Molding Improves Appear- 


uo gm 


once", "Why Transfer Molding Permits Better Holes”, 
"Why Transfer Molding Permits Variable Walls”, 
“Why Transfer Molding Gives Uniform Strength”, and 
“Why Transfer Molding Gives Longer Runs”. 


Unbiased counsel in plastics applications is availuble 
from Shaw and Plax Corporation, Hartford 5, Conn. 
Between them, these companies use nearly all plastic 
processes. For names of nearby licensed Transfer 
molders and for literature listed above . .. write Shaw. 
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OTHER POLYSTYRENE DATA AVAILABLE 


Bulletins on how to cement, how to machine, what 
to tell machinists, and how to use coolants —all on 
Plax polystyrene products—are ovailable on request, 
along with information on standard and special forms 
of polystyrene offered by Plax. 


Other literature is available on Plax Cellulose Ace- 
tate, Cellulose Acetate Butyrate, Methacrylate and 
other products — including one on plastic Bottles. En- 
gineering help covering nearly all plastics materials 
and methods is available from Plax and the Shaw 
Insulator Company, Irvington 11, N. J. For literature 
mentioned above ... . write Plax. 
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As indicated in the photograph, Plax 
polystyrene products may be polished to a 
high lustrous finish. Normal polishing is 
divided into “cutting down,” which removes 
major surface defects, and “coloring,” which 
produces the final luster. 


Since the surface temperature of polystyrene 
should not be raised above 80°C (180°F), 
care should be taken to avoid polishing un- 
der too great a pressure, on too stiff a wheel, 
or with insufficient cooling. Such care will 
avoid “crazing” (surface cracking) and 
gumming. 


Special, centrally air-cooled wheels will 
do the “cutting down” without excessive 
frictional heat. The “coloring” wheel should 
be soft, cotton buff — free of compound. 850 
r.p.m. is a satisfactory speed for 14" wheels. 


Cutting compounds, consisting of an abra- 
sive held by a non-petroleum grease, are 
applied to the "cutting down" wheel. Line 
or chalk "coloring" compounds applied to 
the buffing wheel will remove the grease 
and bring out a lustrous surface. 


If the polystyrene article has a poor sur- 
face, deep machining marks, or scratches, 
grinding is advisable before polishing. Wet- 
or-dry sand paper is used wet, grades 220 
and 280 to cut a surface smooth and grades 
400 and 600 to remove sanding scratches. 


Polystyrene may be satisfactorily center- 
less ground by using a 46 grit Crystalon 
Norton wheel. A suitable coolant, such as 
Solvac 100M, should be used to prevent 
overheating. Neither kerosene nor oil should 


ever be used. 


i 


— e 
M RES 





133 WALNUT STREET x- HARTFORD 5, CONNECTICUT 








eering wheel motded } 


TF 104 


) !] 
1916 Packard 


A; 


Tenite has steered leading makes of American motor cars for ten years. 
was a natural choice for the steering wheels of landing craft, 
trol wheels for bombers. Now. Te 


l'enite is once again back 
ts on the steering wheels 


During the war, 


jeeps, and Army trucks 


. and con- A 
civilian life and will shortly 
appearance 


make 


of 1946 automobiles 
Motorists will also find 
dles, and panels 


weather. 


Tenite used again for the 


control knobs. 
of their new cars. Colorful, 


gear-shift 
shatterproof, pleasant to touch 


levers, 
in any kind of 
lenite has proved ideal for interior appointments of motor cars in every price range 


han- 
Tenite is manufactured in a number 
whit h 


of formulas 
suit it to 


uses. It 


wide variety of 
able in unlimited 


opaque, translucent 
transparent For 


Pd 
. and 
more information about Tenite. its 
properties and many uses, write TENNESSEE 
EASTMAN CORPORATION (Subsidiary of E 
kodak 


Eastman 
Company). KINGSPORT, TENNESSEE. 


is avail- 
colors 


an Eastman plastic 





— — ——— 


STRUTHERS WELLS 
TANGENT BENDERS 


Cabinet 


Refrigerator Shell Metal Desk 


Belt Guard 


Fluorescent 
Light Fixture 


Truck Bodies 


Radiator Cover 


Freezer Cabinet 


STRUTHERS WELLS 


CORPORATION 


TITUSVILLE, PA. 
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The combination of Fiberglas textiles (fine fibers 
of glass twisted into yarn and woven into fabrics) 
and certain contact or low-pressure resins has 
resulted in a new and different structural material. 
It has many significant properties and qualities 
which excel those of any material previously avail- 
able for commercial use. 

As applied to the production of formed plastics 
parts, Fiberglas textiles, used as a reinforce- 
ment, assure: 

1. Simplified fabrication 

2. Higher impact strength 

3. Better strength-to-weight ratio 
4. Greater rigidity 

5. Dimensional stability 


In the production of dies and jigs, structural 
forms and complicated parts, the necessity of 
metal dies and machining is avoided, important 
time and cost savings are effected, For example, 


* 
FIBERGLAS 


gives formed plastics parts 


5 BIG advantages 


P % 


Complicated aircraft duct saves man-hours on the production line be- 
cause ducts are not dented of permanently deformed during installation. 


the aircraft duct, illustrated above, is a one-piece 
fabrication, not an assembly of several parts. 

Impact strength from five to ten times that 
previously obtained in laminates is now being 
attained through Fiberglas reinforcement. The 
glass fibers have great flexibility and stand 
high stresses without permanent deformation. 
They are not affected by moisture changes within 
the range of commercial usage, remaining dimen- 
sionally stable. 


Possibly these properties suggest an application 
to the product you are now manufacturing, or are 
planning to produce for future markets. Owens- 
Corning Fiberglas Corporation does not manu- 
facture resins or finished laminates but will be 
glad to furnish experimental samples of Fiberglas 
and data on techniques in its use with plastics. 
Write: Owens-Corning Fiberglas Corporation, 
1807 Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


FI BE RGLAS ^ Basic material 


*T, M. Reg. U. S. Pat. Off. 
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ISTON . 


—XR 


edd Rust Economically 


with these 


New Berry Brothers’ Primers! 


| 


No. 30 Synthetic Gray 
No. 25 Synthetic Red Chromate 


0. products of extensive research 
by one of America’s leading wartime primer producers 


Aviation zinc chromate primer, now con- 
verted to peacetime use. 


Highest quality; low price. 


Large raw material stocks at war's end, 
plus mass production equipment, plus 
volume sales make low price possible. 


Highly corrosion resistant; withstood 
30-day salt spray test; prevents rust from 
forming; high in solids. 


Both primers combine zinc chromate and 
other pigments to provide good filling 
and rust inhibiting properties. 


Ideal for automobile bodies and parts, 
washing machines, farm equipment, steel 


sash (as shop coat) and other metal 
products demanding maximum corrosion 
resistance. 


Good base for lacquer or synthetic finish 
coats. 


Can be used dip or spray. 

Excellent dip tank stability. 

Air-dry to recoat in five minutes. 

Bake in gas or electric oven or infrared. 


Economical; reduces equal parts with 
Toluol substitute. 


Immediate delivery; sample available. 


For fvrther information or test samples, write or 
wire Berry Brothers' Industrial Department today 


BERRY BROTHERS 


Paints: Varnishes: Enamels:Lacqu 


Detroit 7, M 


JERSEY CITY + CINCINNATI » CHICAGO * 


ST. LOUIS » INGLEWOOD, CALIF. 


Walkerville, Ont. 


Quality Finishes Since 1858 
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* MONTREAL + WINNIPEG + TORONTO 


YOU'LL NEVER GET A KICK OUT OF THIS! 


The man with the shotgun was plenty tired 
of the drubbing his shoulder took every time he 
fired. Then his dealer sold him a recoil pad 
of resilient Spongex* cellular rubber! 

It was the old story of the thump and rattle 
and jar that wears on both product and owner 

. the cause of premature old age in products 

from vacuum cleaners to automobiles. If 


you've been hunting for a shock absorbing 
material that will make your product vibration- 
free, more salable—think of Spongex. 

The way it goes in and licks any number 


of tough product problems has spread its use 


into hundreds of applications for cushioning, 
sealing, insulation, sound dampening, gasket- 
ing, protection against dust, moisture, gases. 
Can be made in sheets, pads, slabs, cord, tubing, 
strips, molded forms and die-cut shapes. 

We are operating at peak capacity on indus- 
trial production and may not be able to produce 
vhat you need for some time—perhaps not 
unti! crude rubber is plentiful. However, if 
your need is urgent, write us and we shall try 
co help you. Sponge Rubber Products Company, 
i23 Derby Place, Shelton, Conn. Sales Offices: 


New York, Chicago, Detroit, Washington. 


VUiPlOsdAdo 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX* CELL-TITE* TEXLITE 


*TRADE MARK REG U.S. PAT. OFF. 


TEXLOCK 
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h oiua Any Maleniale/ 


Picked at random you see a few of 
the thousands of adhesive problems 
Pliobond is being called upon to 


solve. Perhaps it can help you too. 


R 


roblem cementing 4 cadmium 
plated steel piece to a painted surface. es. 


— ted at this 
articularly interes 
time in bonding fabric belting together 
to make it endless." 


eee eb. 


Li 


ive that 
re after is an adhes 
— zi idly hold the curved zinc in 


place...’ 


| of the 
"My main trouble iS the bonding 
4 to the plastic. 


. aluminum 


SU em 


"I would be interested in receivin 
fu 
information, particularly as to the “to 


of a cement asb — 
material Mo : — sheet with insulation 


We aa ie 


ny 

e have two i 
nstances i 

use such a cement where we wish to 


2 ne ist 
inyls together and to bond —“ 
* au 1 aa E . E 


"...also information re 

I garding its adapt- 
uu a — use and to — — 

S to be used under extreme m 
conditions." — 


tes tmn 


This new, quick-setting plastic adhesive offers truly 
unique advantages. One agent, Pliobond, firmly joins 
iy materials ... like or unlike... metals, plastics, 
fabrics, glass, rubber, wood, paper, leather, ceramics. 

In addition, it’s strong, permanent, withstands 


constant flexing, is immune to fungi and resists water, 
oils, and wax. 


Write us f »chnical inf ati directed to you 
owe — — "— BONDS ANYTHING TO ANYTHING! 
UNITED STATES PLYWOOD CORPORATION ... Exclusive Distributors 
Industrial Adhesives Division: 55 West 44th Street, New. York 18, N. Y. * Branches in Principal Cities 
PLIOROND* is a product of THE GOODYEAR TIRE & RUBBER COMPANY * "Trademark registered, The Goodyear Tire & Rubber Company 
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Because DURANITE, released from its three-year job in war work, is now 
available in quantity. 


Because DURANITE is a high-speed production finish with extra qualities 
of durability, eye appeal and ease of application. 


Because DURANITE is ideal for finishing refrigerators, ironers, stoves and 
countless other metal products. 


DURANITES are plastic-base finishes made in various grades to 
meet special requirements — come in whites, clear, colors and in any 
desired sheen. They may be applied by spray, dip or roller-coat 
and can be baked with infra-red or convection heat. They cure in 
minutes! Let us know your finish poto. qd. we wit be glad to 


ZAPON DIVISION 
ATLAS POWDER COMPANY 


Eastern Sales: Stamford, Conn. Western Sales: No. Chicago, lll. 


SPECIALIZED PRODUCTION I r nT E LTA 


se ee 
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Seruce 


YE 


by ERIE RESISTOR 
Pioneer Custom 
Injection Molder 
of America 





* fh " 
Cette er aci 


High mechanical strength without heavy wall sections, 
in this Erie Resistor Custom Molded handle. 


HE high quality of Erie Resistor Plastic Products 
reflects the knowledge and experience of Erie 
Resistor engineers. 

The benefit of this knowledge and experience is 
offered you through our "engineering service" to help you 
to arrive at the correct design for your plastic parts 

Our service to you is based upon: 

l. A thorough and up-to-date knowledge of molding ma- 
terials, their characteristics, advantages and limitations for specific 
applications. 

2. Our years of experience in proper die design and the constant 
development of new molding techniques, resulting in higher production 
speeds (faster molding cycles) at the same time retaining the characteristics 
of high quality such as close tolerance, controlled shrinkage, no flow marks 
and unusual color depth. 

3. The development and utilization of modern facilities and equipment 
for mechanical and finishing operations such as drilling, tapping, machining, 
cementing, painting, buffing, and assembling. 
= Write our Engineering Department concerning any problem involving 
Injection or Extrusion Molding, or Injection Molded Thermosetting Plastic 
articles, in sizes ranging from 1/2 ounce to 18 ounces inclusive. Our new 
illustrated bulletin describes our facilities and background in detail. A letter 
to us on your letterhead will bring a copy to you. 


Bes. soe cee ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND '* * TORONTO, CANADA 
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STRAIGHT stups {___ J} 


ways to fasten = 
» , J Securing C : C 
metal parts Bic Ld uiid. wich or vitkodi 


gaskets, can be secured quck- 


in un second with ! r9 V ly and easily. Usually the 


cover itself can be used as a 


6 "- template; studs are welded 
N p L M 0 N a through the cover holes, 
$ TI U D W E | D i N G Pipe Hangers and Brackets: 
There are scores of faster, bet- 


ter ways to secure pipe, tub- 
ing or conduit with stud 
welding. Welds can be made 
in all positions; welder is com- 
pletely portable, 


General Fastening to Metal: 
Wherever brackets or at- 
tachments must be secured to 
sheet, plate or structural 
metal, the stud welder can do 
the job at the rate of one-half 
second or less per weld. 


Metal Liners and Jackets: 
The shoulder stud provides 
correct spacing between liner 
and casing or jacket, and no 
holes pass through the liner 
which can be left smooth and 
unblemished. 


The NELSON Stud Welder is fully portable, ar Securing Pipe, Coble and 


works from any standard welding generator, and :| B — Hose: Shoulder studs provide 


welds in any position. Studs from '4 " to 3⁄4” in = a fast. convenient method ef 
d A f € , 


diameter and up to 8" in length are welded with = attaching many types of pipe, 
complete fusion to metal in ' second. — conduit. cable tubing or hose; 
> . , > 

To speed production, to do a better job faster, - three typical applications are 


put this versatile tool on your job. The facts are y SE = = illustrated at left. 
yours for the asking . .. 


E WRITE NOW for complete information, 
or to arrange a demonstration in your own shop Spacer and Bumper Bars: 
at your convenience... Spacer bars, bumpers and 
í ars, 
guard rails can be attached 


NELSON SALES CORPORATION simply and economically with 
LORAIN, OHIO shoulder studs. Portability of 


Representatives and Distributors for the stud welder makes the job 
Nelson Specialty Welding Equipment Corp Nelson Stud Welding Corp. easy on large assemblies, 


San Leandro, California Lorain, Ohio 


CTHER NELSON FLUX-FILLED STUDS 


EP? 2a LoL 


INSULATION EYE BOLT BATTEN METAL LATH HOOK LAGGING METAL LATH GROOVED STIRP! FEMALE 
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| 


HI 


| 


—— 
_ 
—— 
——— — 


Whatever your needs may be—connec- These now offer a great variety of practical 
tors, sockets, plugs, fittings or other applications for peacetime uses. 


mi 


electronic parts— Amphenol development Typical is the cleverly designed, self- 
engineers are best equipped with spe- locking connector for aviator’s flying 
cialized experience to cooperate with suits (illustrated here), developed by 
you. Amphenol's important contributions Amphenol in cooperation with the AAF 
to Victory included numerous new de- Technical Service Command. This and 


I 
LLLI 


ſ 


velopments in nearly every field at home other outstanding aviation and elec- 
and abroad where electronics were em- tronic specialties gives Amphenol prod- 


I 


ployed and...since Victory...intensive ucts top-rank in today's highly competi- 


| 


innovations and refinements of design. tive electronic markets. 


AMERICAN PHENOLIC CORPORATION 
Press, Push and Presto Chicago 50, Illinois 
It's LOCKED! In Canada è Amphenol Limited è Toronto 


* This AAF flyer fits glove-plug 
io sleeve-socket of Amphenol's 
bayonet-type Connector. Positive 
Connection assures dependable 
functioning of electrically heated 
flying suit. It will not short out in 
Contact with the metal parts oí 
equipment. Many additional 
applications are possible for this 
connector. 
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To Resist PRESSURE 
and HEAT 
and COLD 


e That's what refinery fittings have to 
do. They carry hot—or cold—liquids 
and gases under high pressure. They 
must resist ‘“‘creep’’—hold their dimen- 
sions. They must resist corrosion. 

So we make refinery fittings 
folds, return bends and valves 


mani- 
of cast 
steel, because cast steel has the desired 
properties, and because these properties 
can be specified in advance. And cast to 
complex shapes. 

Do vour steel parts call for entirc- 
ly different properties? Whatever they 


MODERNIZE AND 
( 


» 


IMPROVE 


Lop 


are, you can get them in cast steel. 

Research and experience have given 
steel foundries plenty of modern ''know 
how''. And performance—in both war 
and peace—has proved the value, the 
versatility and the economy of steel 
castings. 

For steel parts of whatever size 
or shape, with mechanical properties 
the conditions require, consult your 
steel foundryman. Or write to Steel 
Founders’ Society, 920 Midland Bldg., 
Cleveland, Ohio. 


YOUR PRODUCT WITH 


T T e £ 


& 


Propuct ENcINEERING — Decemser, 194 





Pr )DT 


WHETHER YOU NEED 


——“ 


"A Á 


f 


FOR ELECTRICAL APPLIANCES — f P. 


d Ta) OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 


Q 4 A " 
roots // RADIOS ÁO") aurOs 4-9 PuANES ^. 
at PA] K EWELRC 
CASES FOR ds cuocKS SP CAMERAS. 5 JEWELRY 
BATHROOM FIXTURES KZ, MEDICAL ACCESSORIES y 


Wa Anything VIT ELLIE 
Practieal Plastic Applicatron 
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One of the most modern plants 
in the industry, with greatly ex- 
panded facilities for doing your 
plastic molding jobs exactly right. 


From engineering to mold mak- 
ing, to production and finishing, 
Amos facilities are modern and 
complete. 

Long-experienced men plan your 
job right. Molds and fixtures are 
built right in the Amos tool room. 
Amos does complete assembly 
if job requires. 

Send us your drawings or write us 
what you have in mind to be 
molded in plastics. 


AMOS MOLDED PLASTICS 


Division of Amos-Thompson Corporation 


EDINBURG, INDIANA 


ENGIN 


EE 


RING 





DECORATIVE ARMORPLY* will 
bring reality to many a design vision 
Now for the first time the natural 
beauty of real wood has been com 
bined with the strength and work- 


ability of metals. 


Made of wood veneer, permanently 
bonded to a metal backing, Decora 


tive Armorply has great dimensional 


stability and can be bent and formed 
into almost any shape, with or against 
the grain. 

Decorative Armorply can be stamped, 
punched, drilled and formed just as 
easily as its base metal . . . using or- 
dinary metal-working tools and pro- 


duction line methods. 


WELDWOOD Plywood 


Weldwood Plywood and Plywood Products are manufactured and marketed by 
UNITED STATES PLYWOOD CORPORATION 


World’s Largest Producers of Plywood 
$35 West 44th Street, New York 18, N. Y. 


286 


Branches in Principal Cities 
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It is relatively inexpensive and can x 
furnished in any type of wood veneer 


.any metal backing, including ste 


nd 


brass, aluminum and copper . . . and 
in almost any gauge desired. Writ 


for complete details. 
* Reg. U.S. Pat. 


*1'M THE Ptasne soso” 


e. C^ «€ 3 


Plastics and Wood Welded for Good 


Waterproof W'eldwood, so marked, is bonded t" 
phenol formaldehyde synthetic resin. Other OM 
of water-resistant Weldwood are manula we y 
extended prea resins and other approved ? - 
agents Back of these Weldu ood Pr du " 
unmatched facilities and experience in D 
production and fabrication. 


945 





Bomber... filed on film 


Protect war drawings and records... 
file on space-saving, tamperproof microfilm 


... with Recordak! 


* Few manufacturers can afford to put war drawings in 
ordinary files. They’re too numerous ... too bulky and 
Loo important! 

lo protect them properly . . . keep them from swamp- 
ing vour files . . . microfilm them with Recordak. Then 
store the micro-size “files” in fireproof vaults. This will 
give you new protection against fire, theft, tampering, 
misfiline, Will reduce them to less than | % of original area. 


Recordak copies photographically 


RECORDAK 


Originator of modern microfilming 


with the speed of 


light. It reproduces even big drawings on tiny microfilm. 
For reference or checking, images can be projected quickly 
in a Recordak Reader. Enlarged prints can be made from 


the negatives. 


e a ; 

With Recordak you simplify filine of specification 
sheets, parts lists, and other engineering records. Save 
money, too. Film cost is only a fraction of a cent per item. 

Nor are these the only efficiencies and economies 
Recordak brings to business and industry. If you want 
the whole story . as written bv thousands of concerns 
making successful and imaginative use of it... mail this 
coupon. Recordak Corporation, Subsidiary of Eastman 


Kodak Company, 350 Madison Ave., New York 17, N. Y. 


RECORDAK CORPORATION 
350 Madison Avenue, New York 17, N. Y. 


Please send new free book about Recordak— 
“50 Billion Records Can't Be Wrong." 


Name. 
Firm 
Street 


City 





Ve 


P 
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Need Prefabricated 


Refrigerator Buildings? 


Here’s how to build them FAST 
for installation anywhere . . 


er. Ls Provid i Freezing temperatures inside—heat to 130° or more 
able insta outside. Refrigerator buildings— frozen food lockers— 
yet easily disas any large insulated unit can be built better ANY- 
sembled for moving WHERE by specifying Lindsay Structure. 
or enlarging plant Save Weight— Lindsay Structure makes possible a 
steel double-wall construction (with no through-metal 
contacts) at weight savings of up to 60%. 

Save Shipping Space—Lindsay Structure makes pos- 
sible prefabricated construction complete with plumb- 
ing and wiring for compact k d shipment. . 

Save on Erection Costs— Lindsay Structure units are 
quickly put together by local workers. 

See how you Can Profit with Ls Construction for 
both exterior and interior installations—write for in- 
formation. Lindsay and Lindsay,’ 222-BW. Adams Street, Chi- 
cago 6, Illinois; 60 E. 42nd St., New York 17,N. Y.; or Lindsay 
Structure (Canada) Ltd., Dominion Square Bldg., Montreal. 


Ls frozen 


Easy to Assemble 


This most efficient use of sheet 
steel means amazing strength 


A 36-in. sheet of 24-gauge steel 
under uniform tension possesses greater 
tensile strength thon o l-in. steel rod. 
Lindsay Structure provides an efficient 
method of holding light gauge sheets 
under uniform'tension to utilize all this rR 
strength. S. and Fc A P dtents Pending 
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ANNOUNCES A GAS RANGE DESIGN COMPETITION 


DI ih 000 
E 


tr Cash claads 


FOR THE BEST DESIGNED GAS RANGE OF.TOMORROW 


Grand Award — $5,000 
Second Award | $3,000 
Third Award $2,000 


Fourth, fifth and sixth winners will each 
receive award of $1,000. The next 10 con- 
testants will each receive award of $500. 
Contest ends midnight March 4, 1946. 


Competition open lo 


ARCHITECTS * ENGINEERS * ARTISTS 
DRAFTSMEN * STUDENTS AND OTHERS 
with the exception of employees of the 
American Stove Company, and its subsid- 
iaries, The Architectural Forum, and ad- 
vertising agencies which serve the Ameri- 
can Stove Company and its subsidiaries, 
and the families of all such employees, or 
employees of other range manufacturers. 


Send the coupon and we'll 
send you this book of rules 


GAS RANGE DESIGN COMPETITION 


GEORGE NELSON, A.I.A., Professional Adviser, c/o The Architec- 
tural Forum, Dept. E, Empire State Building, 350 Fifth Ave., New 
York 1, N. Y. 

| intend to enter the Magic Chef Design competition. Please send me the 


THE ARCHITECTURAL s ~ b. : — 
program, including the conditions governing the competition and awards. 


SPONSORED BY BUR SGR EE 350 Fifth Ave, New York 1, N. Y 


Name 





Firm (if any) 


Address 








City 


WINNERS WILL BE NATIONALLY PUBLICIZED . ^9 one Arcitea— — — — 


ee eee OR 
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Tat the deadly accuracy of American Bombers, 


made possible by the Norden Bombsight, was a big 
factor in ending World Warllis universally admitted. 


Naturally an instrument capable of such pin point 
accuracy as the Norden Bombsight must be made of 
only the most precisely engineered and fitted parts. 


The fact that 36 of these parts were Permite Perma- 
nent Mold Aluminum Castings bears high testimony 
to the accurate dimensions and uniform quality of 
Permite Castings. 


The qualities of strength combined with light weight, 
resistance to corrosion and easy machinability, in- 
herent in Permite Aluminum Alloy Castings, will 
prove equally valuable to your peacetime products 
as to the Norden Bombsight and so many other 
wartime implements. 


When you use Permite Aluminum Castings it means that you get 
castings of superior physical and dimensional quality, as a result 


of strict specification adherence 


and critical supervision and inspec- 


tion. Standardization of technique and modern laboratory control, 
supported by X-ray inspection and spectrographic analysis, further 


guarantee correct physical qua 


lities. 


Let us show you what Permite can do in meeting your castings 
. . . * . 
requirements. Recommendations made without obligation. 


ALUMINUM INDUSTRIES, | 


Detroit: 809 New Center Bidg. 
New York: 9 Rockefeller Plaza 


PERMITE acuminu» 


290 


nc. - CINCINNATI 25, OHIO 


Chicago: 616 South Michigan Ave. 
Atlanta: 413 Grant Building 


ALLOY CASTINGS 
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TUBULAR FORMS coiled from 
strip * Stainless steel - Monel 
metal + Carbon steel * Brass 
* Copper, etc. * A method 
originated by AGALOY in 
wartime. 


The cost is low. The uses un- 
limited. 


Manufactured in lengths to 
22 ft.; 16 gauge; 4-inch out- 
side diameter. 


Write for literature describing 
Agaloy’s complete line of 

cold drawn Stainless, Car- 

bon and Alley tubing. 


^ —— — — —— 


AGALIY TUBING COMPANY 


MILL: SPRINGFIELD, OHIO 


EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVE., ELIZABETH 3. N.J. 
CHICAGO OFFICE: 221 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 


) ` - 
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| From Inquiry... 


^g to Delivery eee 


Michigan Seamless Service Is Personal and Fast 


Every inquiry gets prompt, personal attention 
at Michigan Seamless Tube Company. Realiz- 
ing the urgency of most requests under today’s 
manufacturing conditions, our organization is 
trained to act quickly in interpreting your 
specifications or in developing the proper tub- 
ing to meet your need. 


And we have repeatedly demonstrated our de- 
pendability in living up to agreed-upon deliv- 
ery schedules. Our service carries straight 
through from inquiry to delivery. 

We invite an opportunity to discuss tubing 
applications with you. Write or wire us about 
your needs, or consult our nearest sales office. 


COLD-DRAWN SEAMLESS STEEL TUBING 


AIRCRAFT e 


SALES OFFICES: Boston Cincinnati . Detroit . 


Chicago . Denver 


MECHANICAL 


PRESSURE * STRUCTURAL 


° MICHIGAN 


Philadelphia . Buffalo . 
Los Angeles . 


Cleveland ^ Houston . Pittsburgh 


St. Lovis . Seattle 
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When you want the 


“BIG THREE” 


of Wire Performance 


Suey edi 


Stack any coil of wire up against a coil made by 
Roebling. Hard to tell apart, aren’t they? But, there’s a 
world of difference when you know what goes into the 
making of Roebling wire. 


Every ton of wire sold by Roebling represents the inde- 
finable “plus” which can come only from a combination 
of long experience, complete modern equipment, and a 
name that has meant quality steels for more than a 
century. 


This “big three” means that your order will: 


f be filled to exact specifications and possess the properties 
required, because Roebling engineers have the skill and 
“know how” to do the job. 


2 be supplied when and where you want it, because Roebling 
has the manufacturing and distributing facilities to handle 
your business, and 


3 give complete satisfaction because it is backed by Roebling— 
an outstanding name in wiremaking. 


Other Roebling products—flat wire and strip steel, wire 


‘screen, special shapes—all have many applications in a 


great range of fabricated parts. Write us today for 
counsel on your new product problems. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING 


WIRE ROPE AND STRAND « FITTINGS * SLINGS «+ AERIAL WIRE ROPE 
SYSTEMS © HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH 
STEELS e ROUND AND SHAPED WIRE * WIRE CLOTH AND NETTING 
ELECTRICAL WIRES AND CABLES *, SUSPENSION BRIDGES AND CABLES 
COLD ROLLED STRIP * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 


killed Roebling workmen know the secret 
ibf mgking wire for your specific application 


P : $ 
mach coil uniform and every requirement met 


8* 


F 
for a hundred or a hundred fhousaPd feet 
iL C 


c * on À 
[UP to date equipment-keeps production r 


= 


ng, assures prompt delivery of orders whethe 


= 


PACEMAKER IN WIRE PROD 


a d - 
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with Keoublec ELECTRUNITE Zdsteg 


Formerly, the caulking gun nozzle shown above was 
produced by flattening one end of a short piece of tubing 
and brazing the opposite end to a threaded collar. 


Now, with Republic ELECTRUNITE Tubing, brazing 
has been eliminated. The complete nozzle is formed from 
one length of 1%” O.D. x 16 gauge tubing in two press 
operations. These consist of forming the knurled shoulder 
end by expanding the tubing from 1%” O.D. to 2%” O.D. 
and flattening the nozzle end over a die. The knurled 
shoulder is then threaded and the part is ready for plating. 


Cost savings resulting from the change in production 
methods are estimated at 75% by the manufacturer. 


Perhaps you, too, have an application in which the use 
of highly ductile and easy-to-fabricate ELECTRUNITE 
Tubing can cut production cost or improve product 
quality. Remember that this modern tubing’s consistent 
uniformity in diameter, wall thickness, concentricity 
and hardness assures perfectly-formed finished tubular 
parts—with fine scale-free surfaces for the application of 
smooth coatings of plating, paint or plastic. 

ELECTRUNITE engineers are always ready to help you 
get the most out of tubing. For more information write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION * CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ELECTRUNITE 


Reg. U. 5. Poi. Off 


Mechanical, Aircraft, Stainless Steel and 
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TUBING 
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ELECTROLYTIC ZINC COATED SHEETS 
AND STRIP. + PLAIN: OR BONDERIZED 


LI 


dii, 


—— 


Eliminates inventory loss 
| EU 


to manufacture 4 Gene 
iably lower net cost. 


ONE SAVING . . . The high corrosion resist 

! Weirz neans a substantial saving in inventó 
cleaning costs and the elimination of @ 
tn. 


buffing operations. t 


ANOTHER SAVING. Because of its extremely tight “% 
À ating and highly ductile base sheet 


deep drawing and severe fabrication 
ige to its protective surface—and retains 
base for subsequent finishes . . . and 
ivailable plain or Bonderized in coils up 
Weirzin lends itself to fast, automatic 


\\ 
WW 


\\\ 


lilpment ... Write for test sample. 
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EIRTON | STEEL CO. 


WEIRTON 





Division of NATIONAL STEEL CORPORATION Erecutive Offices * Pittsburgh, Pa. 
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*SPINDLES * SEAL RINGS * 


*GEARS* 
Bd AN. 


«GEAR BLANKS 


* BUSHINGS * 


* BEARING RINGS * WORM GEARS * 


LL METTI TE 








* CAMS * — À— 
LR 
* DRAWN RODS + 
* THRUST. WASHERS * EXTRUDED 
Par Se $ WN SHAPES * 
+ GEARS + « BEARING 
+ SEAL * N RINGS * 
RINGS « ^ * DRIVE 
R1 


* PROPELLER SHAFTS « SHAFTS * 


* SUPERCHARGER SHAFTS * CAMS * 
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Wet "as SUPERLATIVE 


GEARING PROPERTIES 






@ "600" has been successfully used for over 14 years as 
the solution to many extremely difficult bearing problems. 
it is a true bearing metal and—an entirely different one. 
tt has a structure made up of two types of crystals — soft 
end hard. The hard crystals are elastically and uniformly 
embedded in a motrix of soft crystals. The hard crystals 
absorb the pressure in the bearing, diminish the friction, 
ond cause a better distribution of lubricating oil between 
bearing surfaces. 


Many thousands of auto and truck transmissions have their 
reverse idler gears running on shofts of “600.” A large 
quantity of it has been very successfully used for pump 
rods and other purposes where lubrication may be neg- 
lected. It is ideal for propellor shafts in power boats — and 


literally hundreds of other tough applications. 


The corrosion resisting properties of "600" are particularly 
valuable. "600" forgings are being increasingly used for 
bulkhead door latches and fittings on naval vessels where 
strength and resistance to abrasion and corrosion are of 
paramount importance. 


Here's What on Electric Switch Manufacturer Says 

"The 7$'' diameter “600” rod is used to make bushings for 
clapper switches, the life of which is opproximately twenty mil- 
lion operations. The bushing is used in the pin hole of the lever 
which is attached to the base by means of a pivot pin. When 
closing the circuit these switches are subject to a terrific jolt, and 
we are obtaining especially good results since using Mueller 
Brass Co. “600” bearing material. This material is also used on 
smaller switches where, instead of severe jolts, there is a sliding 
action both on the outside and the inside of a plunger. This 
plunger works up and down on a pin while the outside must 
slide in and out of a bracket with very little clearance.” 


"600" BEARING ALLOY CONTAINS NO TIN YET HAS 
SUPERLATIVE BEARING PROPERTIES — AN ADDFD 
REASON FOR ITS ADOPTION AND INCREASED USE AT 
THIS CRITICAL PERIOD. 


Write us if you have a bearing problem or for additional 
information. 


MUELLER BRASS CO. 


PORT HURON,MICHIGAN 





Testing tensile strength in one 
of our fine wire finishing rooms. 


Y ONE... 
iP 
Yes, only one of the many 
tests Spencer Wire is subjected to before 
the best fine wire is incorporated in your 
product. The coating, the physical charac- 
teristics and the chemical composition of 


each run of wire is controlled in our labora- 


tories and wire drawing rooms. Beryllium- 


Copper, Phosphor Bronze, Stainless Steel, 
and High Carbon Steel Wire, in exacting 


sizes are made to your specifications. 


Consult our Engineering Department for 


the solution to your fine wire problems. 


SPECIFY SPENC 


ER 
tions 
—9 


h for exact specifica 
N NN mr 
ES | 


SPENCER. WIRE COMPANY 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD - MASS. 
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y b: now have our feet on the ground, and may again 
pursue. our normal peacetime function to immediately 


x | / utilize all our available facilities. Perhaps, temporarily, 


4 i 
we can manufacture all, or part of your T 


you redesign and retool a new model. 7 
| Atthe sanie time - war PA the opportunity to discuss 
| / 
with HAMA enseri ánd manufacturers considering 
new metal products or wiosüiág with difficult problems 
of design, fabrication "d assembly, our especial ability 


to perform all of thesé functions for you. 


p 
7 


⸗ 


The OILJAK MANUFACTURING Co., Inc. 
Montclair, N. J. 


_ The Job Complete—from blueprint to finished product 
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A Meme PAUL... 


It makes sense . . . a steel product 
is no better than the steel from 
which it is made. And, when the 
use of alloy steel is indicated, the 
advantages of Pittsburgh Alloy Steel 
... made by the open-hearth process 

. Should be considered. 

In the past 214 years Pittsburgh 
Steel Company has combined long 
mastery of open-hearth steel mak- 
ing with alloying know-how to 
produce more than two hundred 
thousand tons of open-hearth alloy 
steel . every ton of which had 
to meet the severe requirements of 
war time use. Qualified to pass 


rigid aircraft inspection specifica- 
tions, when necessary, Pittsburgh 
Alloy Steel billets, bars, wire and 
tubing are equal in every respect to 
comparable grades made by other 
processes. 

When your requirements for alloy 
grades combine the need for better 
quality steel with economies result- 
ing from experience in the produc- 
tion of large tonnages, Pittsburgh 
Alloy Steels present definite advan- 
tages. Write for full technical in- 
formation or send your specs for 
analysis and recommendation. 


PITTSBURGH STEEL COMPANY - 1674 GRANT BUILDING - PITTSBURGH 30, PA. 


rimtspurcH ALLOY streets 


BILLETS. BARS, WIRE, TUBING; ALSO CARBON AND STAINLESS STEELS 
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Pittsburgh Open-Hearth 
Alloy Products include 
many straight and formed 
seamless steel tubular 
products; also bars and 
wire in coils or straight- 
ened and cut lengths. 





New forging techniques—developed by Ladish 
research — provide maximum strength in vital 
parts through controlled grain flow at points of 
greatest stress. 
Ladish engineers are available for: consultation 
on designing postwar products to higher limits of 
strength and safety through use of drop forgings. 
—. — 
wo» 
NS 


p^ = 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 


MILWAUKEE SUBURB 


TTO 





ramix bearings and structural 
parts cost less... last longer 


Lubricates Itself. Gramix parts are 
made by die-pressing powdered copper, iron, 
and other metals to desired shape and size. 
Their porosity permits impregnation with any 
one of a wide variety of lubricants to meet prac- 
tically every requirement. Self-lubricating 
Gramix parts lessen maintenance costs, greatly 
minimize chances of costly bearing failure. 


Fine Surface Finish. The extremely high 
pressures under which the powdered metals 
are compacted leaves Gramix parts with 
smooth, unblemished surfaces perfect for sliding 
or bearing. This eliminates expensive machin- 
ing and scraping operations, assures you of 
mechanical parts ready-made for installation. 


Close Tolerances. Gramix parts can be 
made to any reasonable tolerance on all di- 
mensions. For example, ID's can be held to 
.0003”. No machining is necessary. In the 
manufacture of small parts for washing ma- 
chines, electric fans, sweepers, and other me- 
chanisms, Gramix simplifies production and ef- 
fects economies which result in greater profits. 


Made In Most Shapes and Sizes. 
Gramix parts can be made in an almost unlimit- 
ed number of shapes and sizes. They are now 
delivering dependable performance in such 
Products as refrigerators, pumps, diesel en- 
gines, farm implements. Send us a sketch or 
blueprint of your products, and our engineers 
vill help you determine if Gramix will be of 
advantage in your manufacturing: 


THE UNITED STATES GRAPHITE CO. « SAGINAW, MICHIGAN 
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a FIRM HOLD on tHe HoUSe™ 


These Stanley Home Products brushes for com- 
plexion, manicure, massage and dental plate get 
a full share of their appeal to housewives and their 
usefulness, from the handles — one of our oldest 
custom injection moulded jobs. 


They are an example of our 100% return to 
peace time manufacture. Through the close of 
business August 14, war items absorbed 95% of 
our production. The plant reopened Friday August 
16, following the two holidays with every moulding 
facility devoted to civilian orders, with every 
employee thus engaged and with a number of 
additional ones hired. This fact alone has already 
drawn the attention of, and inquiries from many 
plastics minded industries. Perhaps it will make you 
feel the same way about a company whose careful 
planning and moulding capabilities for peace work 
entirely eliminated any period of reconversion. 


SNAS 
UL 


Handles moulded for Stanley 
Home Products, Westfield, Mass. 


«* 


WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St., New York 17, N. Y. 
Export Office: 90 Broad St., New York 4, N. Y. 
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rveEs or SUPERIOR TUBING. 


IN MANY METALS-MAX. OD-54 


MECHANICAL — Analyses generally handled are 
SAE 1010, 1015, 1020, 1025, and 1035. They are used 
wherever tubes are machined, formed, bent, etc. 


AIRCRAFT — Requirements of this industry cover 
every analysis. Major production is in SAE 4130X, SAE 
1025, SAE 1010, Stainless Types 304, 321, and 347, 
Inconel and Aluminum. Government specifications in 
constant use are AN-WW-T-846, AN-WW-T-850A, AN- 
WW.-T-855, AN-WW-T-858, AN-WW-T-861, and AN-T-43. 
Also certain AMS specifications, with reservations be- 
eause of size range or availability of redraw stock. As 
substitutes become available, Superior will advise cus- 
tomers as far in advance as possible. Practically all of 
these changes will be forced by war conditions, but 
we are confident that the substitutes will be every bit 
as effective for the application as the material being 
supplanted. 


INSTRUMENT TUBING — In this field, Superior 
furnishes hypodermic needle tubing, metal tubing for 
surgical instruments and parts, pointer tubing for elec- 
trical instruments, flattened tubing for Bourdon Springs. 
The hypodermic needle tubing is available in all stand- 
ard sizes in the temper developed over a period of 


years, as most suitable for the application. The pointer 
tubing is generally aluminum where you get the com- 
bination of extreme lightness and maximum strength. 
For Bourdon Springs, Superior uses SAE 4130 X and 
Beryllium Copper. 


CORROSION RESISTANT TUBING —/!n this 
category, Superior places the Stainless Steels, Nickel, 
Monel, Inconel, Copper and Aluminum. All of these are 
handléd more or less regularly. The use of these alloys 
is indicated wherever you would find the problem of 
corrosion, whether because of acids, atmosphere, etc. 


TUBING FOR ELECTRONIC APPLICATIONS 
— At the present time, Superior is furnishing Seamless 
Nickel, Monel, Inconel and Stainless. The tubes are 
used as anodes and cathodes in practically all types of 
Electronic tubes. In addition, we produce Lockseam 
Sleeves** made from Nickel strip and also some Lap- 
sleeves made in somewhat the same way. Also tubing 
with special magnetic and glass sealing properties can 
be obtained. We urge you to get in touch with us when 
you are developing a design. 


+e U, S. Patented 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


SUPERIOR $ Seamless in various analyses. WELDRAWN E Welded and drawn Stainless, **Monel" and **Inconel'"* 


SEAMLESS and Patented LOCKSEAM Cathode Sleevés 
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Molybdenum is an economical preventive 
of temper brittleness in cast steel. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUMe “CALCIUM MOLYBDATE" 


045 
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“SHENANGO -PENN" W” ALLOYS - FERROUS AND NON-FERROUS 
iai sprees pe atar pps euere 


— — 


ENGINEERING - 


Centrifugal Castings hy Shenango-Penn 


DECEMBER, 1945 


ECAUSE Shenango-Penn tubular castings can be 

finished with a surprisingly thin cut, they are 
rightly called “thin-skinned”. Naturally this means a 
minimum of waste metal and a saving in machining 
time—advantages that have proved invaluable to to- 
day’s wartime production, and no less attractive for 
thé peacetime picture ahead. 


For example, as a result of Shenango-Penn’s cen- 
trifugal process, impurities accumulate at the inside 
surface of castings where they are quickly and easily 
removed. Moreover, the castings are accurately concen- 
tric and can be controlled to precise dimensions. So 
savings in time and metal are bound to materialize, 
either in your own shop or to your equal advantage 
if you choose to have machining done by Shenango- 
Penn whose modern machine tools are available for 
all kinds of precision machining and finishing. 


Such savings are not the only advantages of Shenan- 
go-Penn castings. You'll find the complete story in 
free bulletin 143, with full data. 


SHENANGO-PENN MOLD COMPANY 


656 West Third Street, Dover, Ohio * Executive Offices: Pittsburgh, Pa. 


ALL BRONZES - MONEL 
/ METAL * ALLOY IRONS 
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SHAPER 


DRILL PRESS 


@ Here are new possibilities for your new product plans — the 
Masonite Presdwoods* fit admirably into time-and-cost-saving, 
volume production. Their unusual workability especially recom- 
mends them for fabrication by machine tools. 


You have wide latitude when you design to use these unique 
hardboards. Dense, hard and smooth, they come inlarge sheets 
(made from the ligno-cellulose fibers of exploded wood). Both 
metal and wood fabricating processes are suitable, as are most 
conventional finishes. 


Masonite Presdwoods have successfully simplified design and 
production in hundreds of industries — while improving quality, 
appearance and usefulness. Write for the “Designer's Manual” 
that discusses the characteristics and possibilities of the var- 
ious Masonite products. Masonite Corporation, Dept. PE-12, 111 
West Washington Street, Chicago 2. Illinois. 


MASONITE 


BRAND PRODUCTS an. 


Products of the State of Mississippi ' A 
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SEE HOW EASILY 
BUNDYWELD IS FABRICATED 


THIS SMALL PIECE of Bundy- ^ A NOTCHED and flattened end ~ SHARP BENDS are easily made 
weld is double upset, flanged, ex- ís is simple with Bundyweld Steel ~ without flattening. Note the use of 


panded and notched. Tubing. compression fittings. 


4 THIS PART shows how Bundy- SMALL TUBES take the double TWO SCREW MACHINE oper- 

weld may be saddle flanged, pierced flare as readily as the larger sizes. ations . . . a sharply cut shoulder at 
and silver soldered together for a right This part fabricated from 3/16” O.D. one end and shaping for ball seat at 
angle connection. Bundyweld. the other end. 


AN UNUSUAL MANUFACTURING PROCESS 


Bundyweld Tubing is made by . . . into tubular form. Walls of . . . copper coating fuses and copper coated inside and 
a process entirely different from uniform thickness and concen- alloys with the double steel walls. out, free from scale, closely held 
that used in making other tubing. tricity are assured by the use of After brazing and cooling, it to dimensions. Hard or annealed 
A single strip of copper-coated close tolerance cold rolled strip. becomes a solid double wall steel in standard sizes up to 544” O.D. 
S.A.E. 1010 steel is continuously This double rolled strip passes tube, copper brazed throughout Special sizes cold drawn. Also 
rolled twice laterally . . . through a furnace where the... 360° of wall contact... in Monel and nickel 


BUNDY , TUBING 


euractations 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: ——— 


Pacific Metals Co., Ltd. Standard Tube Sales Corp. Lapham-Hickey Co. Rutan & Co. Eagle Metals Co. Alloy Metal Sales Ltd. 
3100 19th St. 1 Admiral Ave. 3333 W. 47th Place 112 S. 16th St. 3628 E. Marginal Way 861 Bay St. 
San Francisco 10, Colif. Maspeth, N.Y.C., N.Y, Chicago 32, Illinois Phila. 2, Pa. Seattle 4, Wash. Toronto 5, Canada 


— 3 
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gou kase a 
WEAR-RESISTANT 


^ 


4 KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 


TRADE MARK REG 
u. SRAT. OFF 


KENNAMETAL wc., LATROBE, PA. 


HIS milling machine collet, in its original form, had an average life 

of two to three months, before being scrapped. Instead of scrapping 
it—we bored it out, inserted two simple Kennametal bushings—and n 
after 11 months of continuous service —it shows no apperent wear 


Yes, inexpensive Kennametal inserts can be successfully substi. 
tuted after the original material has failed, and can give greatly 
extended life to otherwise worn-out parts. But the logical place to 
insert Kennametal is in your original design. 


How much will it cost you to use Kennametal? There is a strong 
possibility that your product may actually cost less to produce with 
Kennametal, than it now does without it. Why? Because the incorpora. 
tion of Kennametal at friction and bearing points in your basic design 
often makes possible a more compact, simplified, lighter-weight com. 
ponent that requires less of other materials, and a minimum amount of 
Kennametal. And, this does not take into consideration ... the greater 
sales possibilities, and customer satisfaction, inherent in a product 
whose service performance is immeasurably improved by the wear. 
defying characteristics of Kennametal. 

Our metallurgists, engineers, and the facilities of a highly-specialized 

experimental laboratory are available to help you. And remember 


Kennametal can be used in your basic design without entering into 
any complicated, continuing agreements 


KENNAMETAL WEAR-RESISTANT CHARACTERISTICS 
€ Up to 80.6 Rockwell C hardness as compared to 66 for hardened 
tool steel — abrasion resistance up to 100 times that of steel 
e Non-galling —low frictional resistance between it and steel, and 
other materials, minimizes galling of parts from rubbing contact 
* Dimensionally stable; low rate of thermal expansion— creep 
is negligible 
® High resistance to deformation — mo 
times that of steel 
© Compressive strength — resistance to 
greater than that oí hardened tool steel 
There are several compositions of Kennamet having d 
tions of properties suitable for specif application Our me 
recommend the proper grade after analyzing your need 
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. € Yes. sir — they've done some mighty 
tricky things with magnesium! . . . but 
. that's no reason to shy away from it on 
` _yọur "every day" jobs. If its lightweight, 
ate strength and unusual stamina you're 
: , consider Magnesium Sand Castings. 
»erior engineers will be - ! 
Magnesium Sand 


Literature on designing; machining, and 
finishing magnesium castings—on request. 


[- -— 7 2 Mead 


DIVISION OF SUPERIOR BEARING BRONZE CO., INC. -147 BANKER STREET - BROOKLYN 22, N. Y. 


MAGNESIUM SAND & DIE CASTINGS TO MEET U. s. ARMY & NAVY SPECIFICATIONS 
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fo PRECISIOI S7 ou 


TLAS ... with its highly technical 
staff of 400 engineers, machine and product designers and 
toolmakers, is now in position to offer the services of its 
personnel and complete machine and assembly sections to a 
few manufacturers who require precision sub-contracting of 
radar units, instruments or other types of difficult assemblies. 
We have undertaken and successfully produced many "secret" 
components for war plants and with that experience have 
something to offer you that goes far beyond the abilities of 
the normally "good" plant. 


Here is what we can do for you: 
I Provide complete engineering service for new projects... 
finish your paftially completed work. 


Il Design and build all tooling for production (either in your 
plant or ours). 


III Produce, assemble and test intricate, precise units or pro- 
ducts on sub-contract. l 

iv Design and build high speed automatic special machines 
for any type of production. 

On request we will send you the Atlas brochure which explains in detail 

all of our services and pictures the modern engineering, machine and 

assembly sections of our plant. If you desire quick action, telephone 


or telegraph for a consultation with one of our key men. It is quite 
probable that we can lift “a load off your shoulders onto ours”. 


" ATLAS TOOL & DESIGNING CO. 
ATLAS METAL STAMPING CO. 


Castor & Kensington Aves., Phila. 24, Pa.. 
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€ Yes, sir. — they've done some — 
tricky things with magnesium! . 

A no reeson to shy away rt = 
your "every day" jobs. If ifs lightweight, 

* high strength and unusual stamina you're 
after, consider Magnesium Die Castings. 
Superior engineers will be glad to help - 
you use Magnesium Die Castings to best 
advantage. 


Literature on designing, machining, RS 
finishing magnesium castings—on request. 


E 


a 


Superior Maguesium ’ Castings 
DIVISION OF SUPERIOR BEARING BRONZE CO., INC. « * 147 BANKER STREET * BROOKLYN 22, N. Y. 
MAGNESIUM SAND 6& DIE CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 


) " 
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Qs products for economy, 
efficiency and service again becomes a fun- 
damental need in industry. Where deep 
drawn stampings are required, Transue has 
the engineering and production knowledge 
and experience for this kind of designing. 
For this reason you will find, as in the past, 
that T & W stampings usually cost less at the 


oint of assembly. 
T & 


„ TRANSUE 3 
- WILLIAMS ! 
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ust", rust cannot be permitted, with 


^i the deciding factor—Hussey Copper com- 


i NC use of Copper — economically. 


C. G. HUSSEY & COMPANY 


Division of Copper Range Co. 


ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 


Warehouses in Principal Cities 
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Which way is the wind blowing 


for your product? 


(Can you name the parts that make up 


this wind mill? See chart below.) 


The answer lies in the windmill, itself. It was 
specially built to drive home an important 
point for you. It shows you at once the ultra- 
modern forms that industry demands today. 


It’s no wonder that many a man in industry 
is up in the air over products that belong with 
the old-style windmill days—but not with a 
windmill like ours. It's made of nine different 
plastics products manufactured at Continental 
Can Company’s Cambridge, Ohio, plant. Its 
central part is a billing machine housing; its 
sails, 4 terminal blocks; its top, a coil housing. 


Plastics are perfect for developing some prod- 
ucts, not so perfect for others. Continental’s de- 
signers and engineers will be glad to tell you 
honestly whether plastics answer your problem. 


If not, they'll help to prescribe a better medium. 


Our mill shows just a few of the plastic prod- 
ucts made by Continental. Long designing ex- 
perience and dependable engineering “know- 
how” like ours are well supported with increased 
resources and facilities. With such an all-round 
organization, we can end your worries over 


bringing old-fashioned products up to date. 


r—compression B) Terminal block 
compression; (C) Aircraft toilet paper holder—iniection C 
Bushing—compression; (E) B lling machine housing—compres 
sion; (F) Coil form—compression; (G) Gunner's handles— 
compression; (H) Coil housing—compressic 


(I) Funnel—comp 


Other Continental Products: Metal Containers + Fibre 
Drums * Paper Containers * Paper Cups * Plastic Products 


Crown Caps and Cork Products + Machinery and Equipment 


314 


Tune in: “REPORT TO THE NATION” every week over coast-to-coast CBS netwo 


eGR eee CAN COMPANY, INC 


HEADQUARTERS: Cambridge, Onl 


Sales Representatives !n all 
PLASTICS Principal Cities 
DIVISION COMPRESSION « INJECTION » EXTRUSION 

SHEET FORMING « LAMINATICN 


4 
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SPEED GP RECONVERSION... 


USE WARREN CITY’S FAST, EFFICIENT SERVICE ON 
HEAVY-TONNAGE WELDMENTS AND ASSEMBLIES 


IF TIME is a critical factor in vour reconversion 
plans, Warren City has the unusual production 
facilities and know-how to help you. 

Our seven-million dollar plant is one of the most 
modern and complete shops in America for fabri- 
cating heavy machinery, parts and assemblies. 
Among its more than 600 pieces of large-capacity 


equipment are modern planers, shapers, milling 


machines, flame cutters, boring mills, grinders, 
lathes, automatic welders, cranes and stress re- 
lieving furnaces as well as extensive normalizing, 
X-ray and other testing apparatus. 

Our ability to redesign heavy steel castings of 
many types into practical, modern weldments has 
effected vast savings in weight, bulk and cost, plus 
substantial gains in strength, production speed, 
freedom from flaws and ease of testing. 

Indicative of our high standards of quality was 
the recent comment of an extensive user to the 
effect that Warren City weldments were the finest 
he had ever seen. Despite outstanding quality our 
prices are competitive. 

Our cooperative engineering staff will gladly help 
with any problems from product development to 
quantity production without obligation to you. 


Call, wire or write us details of your problems. 


WARREN CITY MANUFACTURING COMPANY +++ 


DEPARTMENT B 


Wholly Owned Subsidiary of 


WARREN, OHIO GRAHAM-PAIGE MOTORS CORPORATION 
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Send for this 
Technical 
Bulletin 


PARKER Rust PROOF Co. « 2179 E. Milwaukee Ave., Detroit TI, Mid 
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MAKE LIGHTER, STRONGER PARTS 
AT LOWER COST WITH B&W TUBES 


Houow structural assemblies or precision working 
parts made from B&W Mechanical Tubing give light- 
weight construction with heavyweight ruggedness and 
dependability. Warplane design demonstrated this fact 
and peacetime aircraft production will reap the benefit. 
In hundreds of other post war products, too, where light- 
weight ruggedness is important, B&W seamless and 
welded mechanical tubing offers practical design and 
production short-cuts that are worth looking into. 

Take a moment to study the few parts shown here. 
All were made of easily-worked, dimensionally-accurate 
B&W Mechanical Tubing. Most of them were formerly 
made from costly-to-handle bar stock or forgings. Check 
into the possibilities of B&W tubing for speeding pro- 
duction on your peacetime products—and making im- 
portant savings in time, costs and materials. 

From its modern specialty tube mills, B&W can supply 
mechanical tubing—either seamless or welded—of the 
proper analysis, size, gauge, temper and finish for mak- 
ing practically any hollow machined or fabricated part. 
Let us know what you plan to make and we will gladly 
tell you how B&W Tubing can save you time and money. 


A Few of the Many Peacetime Uses for B&W Mechanical Tubing 


AUTOMOBILE AXLE HOUSINGS * REFRIGERATOR TUBING * FIRE EXTIN- 
CUISHERS * FLUE TUBES FOR WATER HEATERS * METAL FURNITURE 
SURVEYING INSTRUMENTS * AGRICULTURAL MACHINERY * ENCINE 
CYLINDER LINERS * TRACTOR PARTS, PINS AND BUSHINGS 9 PIPE 
COUPLINGS AND FITTINGS * BUS SEATS AND HAND RAILS 
AIR COMPRESSORS 


Other B&W Products 


THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET * NEW YORK 6, N. Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces * Super- 
heaters * Economizers * AirHeaters * Pulverized-Coal 
Equipment * Chain-Grate Stokers * Oil, Gas and Multi- 
fuel Burners * Refractories * Process Equipment. 


Propry 
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Supplied 


A complete “No-Sho” Fastener 
unit is comprised of a square- 
headed metal base, set in a small 
transparent plastic block of shape, 
size and color desired by cus- 
tomer. Through the block, the 
threaded tube portion of the metal 
base extends. One attaching 
screw of proper size and shaped 
head and shank is included with 
each unit. 


with N@-Sho , 


TRADE MARK 


Fastener 


The new ‘No-Sho” Fastener eliminates projecting screw- 
heads, brackets and ugly holes in fixtures and fine 
surfaces. 


‘‘No-Sho” Fastener is a patented device in which the base 
is attached with a long-shanked screw, upon which the 
plastic base turns, threading itself into the internally 
threaded bar or rod stock of plastic material. 


Originally designed for use with transparent plastic mate- 
rials, "No-Sho" Fasteners have been found adaptable to 
many other fastening applications. 


What applications for your products can you see using 
these neat, simple, inexpensive "No-Sho" Fasteners? Tell 
us about your products, and we'll assist you in adapting 
or using "No-Sho" Fasteners 


SAMPLE ON REQUEST 


d Department F 


ga EL 


Executive and General Sales Offices 27 COMMERCE AVENUE, GRAND RAPIDS 2, MICHIGAN 


Sales Office, Detroit, 911 Fisher Bldg. 


— 


PRopucr ENGINEERING — DECEMBER, 195 





hree points 
sweat-on Paste |* applied ot" 
Cotmonoy w 


: Colmonoy" 
k links The Hellcat’ walks on 
on the trac > 


Colmonoy is combined with the parent 
metal of the links by electric arc-welding. 


ENGINEERING - 


- D&« 


EMBER, 


1945 


@ The "Hellcat" is a tank destroyer of exceptional maneuver- 
ability. 


It has a speed of up to 55 miles an hour, and carries 


a 76-millimeter gun of high velocity and destructive fire power, 


The "Hellcat" was designed and manufactured by Buick 
Motor Division of General Motors Corporation. 


The carbon steel forged track was one reason for the 
tremendous success of this weapon in the European theater 
of operations. 


Track design, a new type of suspension 
and long service life made this track outstanding. 


And about six square inches of Colmonoy per link, from 


Ve" to Vs" thick, was a big factor in the long life of the track. 


There are three deposits of Colmonoy on each link, 


Colmonoy Sweat-On Paste is applied with a putty knife, 
through openings in a template, and arc-welded. The 
fused layer of Colmonoy hard-facing extends about 
Ww" 


into the forging, and has a hardness of 65 Rockwell 
C, providing increased resistance to impact ond abrasion, 
making each link practically wearproof. 


Colmonoy Hard-Facing Alloys are available in many 


grades. Our catalog gives full information. Write for it. 





J. GOLF, complete co-ordination of skill and 
knowledge set the champion apart from the rest. So 
it is in fabricating stainless steel. This too, requires 


co-ordination of specialized skill and knowledge 
that only years of engineering, designing and fab- 
ricating can achieve. 

Solar’s universally recognized “know-how” 
in all stainless steel forming techniques, from deep 
drawing to precision casting, is a result of many 
years experience. Solar designed and built the first 
successful stainless steel airplane exhaust system 
for the Navy in 1931. And through all of the re- 
markable developments of the aircraft industry, in- 
cluding jet and gas turbine engines, Solar remains 


the industry's leader in producing heat and corro 
sion resistant products. 

If your product or its parts can be built bette: 
with stainless, take advantage of this wide exper: 
ence by sub-contracting this work to Solar. A letter 
to Solar will establish the contact. 


HIGH TEMPERATURE ALLOY PRODUCTS 


$0LAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. DES MOINES 5 I! 


. Q4 
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The right phuc pu 


the right Fh0ctba. 


to assure maximum performance 





Processes of 
Manufacture 


from every type of bronze part 


Industries 
and Parts 


Continuous Cast 
Fabrication 
Ampeo-clad 


with the various grades of 
Acid Equipment 


Baskets 
Yokes and Hooks — ——— m CO a a 
Chains (and fittings) _ — — 


Die Applications and Ampco’s complete facilities 


Forming & Drawing — — — 


Expanding Punches —— — The chart at the left is evidence that, when you specify 


“Ampco Metal” for bronze parts, you are really getting 
an engineered material — an alloy with special character- 
istics that exactly match the job requirements. 

Worm Wheels Ampco has the organization, the facilities, and the 
standards to assure you of (actual) delivery — consistent- 


Machinery, Heavy ly — of the pbysical properties you require, as set up in 


Gear Applications 
Spur-pinion 


Senw dwn adie the six standard grades of Ampco Metal and modifications. 
Universal joint diapers — « Ampco can deliver the alloy in the shape and form you 
require, because Ampco is completely equipped to fabri- 
cate the part by the best process for your purpose, The 
successful application of many metalworking processes — | 


Boom Sleeves 


Machine Tools 


both orthodox and new — to aluminum bronze was 
Adjusting Nuts pioneered by Ampco, The metal can be cast, wrought, 
Lead Screw Nuts extruded, rolled, etc., etc. — and finish-machined if you , 
Bearings so desire — by one organization with over a quarter- 
i century of specialized aluminum bronze experience. 
Wear Strips & Gibs — — — 2." : : : 
: Where you need exceptional resistance to wear, impact, 
rro- Leader Pin Bushings — — — 


fatigue, or corrosion, investigate Ampco Metal. Let Ampco 

engineers assist you in setting up specifications for better per- 

tter formance of your equipment. Write for technical bulletins. 
. Propeller Blades — — —— 


- AW-17 
tter Propeller Shaft Bushing — — 


Marine Applications 


Internal Combustion Engines 


— 
Tt o TITOETTTT 


Bearings Ampco Metal, Inc. 


Bushings ————" Department PE-12. Milwaukee 4, Wisconsin 


Miscellaneous 


Storage Tanks When considering bronze, remember that 
Coil. a auci end aluminum bronze offers these advantages: 
' Nuts, Bolts — lighter than other bronzes. 


— stronger than other bronzes. 
a — has higher fatigue and impact values. 
— has higher compressive strength. ~ 


— has higher strength at elevated and sub-zero temperatures. 
— centains only native metals — copper, aluminum, and iron. 


Check your bronze parts against these 
recommendations by Ampco engineers. 


— is a good bearing alloy. 


04 " a 
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A Zipper Reaching Nearly 
Twice Around the Earth! 


From the introduction of the zipper, or slide fastener, “Seymour” has produced 
an ever-increasing tonnage of the Nickel Silver wire from which this unique device is made, End 
to end, a year's output would extend nearly twice around the globe. During the war, this wire 
went into fasteners for everything from tobacco pouches to heavy gun covers.. Now, Seymour 
Nickel Silver sheet, wire and rod will again have an outstanding part in the country's production 
of zippers, lighters, pens and pencils, watch cases, silverware, keys, optical goods and thousands 
of other articles in which beauty and long wear are definite "musts" ! 


A coil of Seymour 
Nickel Silver "''flat 
wire," used in the 
manufacture of zip- 
pers, or slide fas- 
teners. 


REMEMBER THE NAME — 


SETTTUUR 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN., U.S. 
NONFERROUS ALLOYS SINCE 1878 
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Where the finish is a factor in the life or sales 
appeal of your products, Porcelain Enamel will 
make a good product better! Recent improve- 
ments in metals, frits and manufacturing tech- 
nique produce post-war Porcelain Enamels that 
are even more durable, dependable and econom- 
ical than the pre-war finish that was accepted 
everywhere as the standard of highest quality. 


COLORFUL BEAUTY. All the colors of the rain- 
bow—as well as familiar gleaming white—are 
available to you for background or decoration 
in Porcelain Enamel. And the color does not 
fade or change in service. 


WME-TESTED DURABILITY. Durability is always 
an important design consideration. You are 


“ 


PORCELAIN ENAMEL INSTITUTE, INC., + WA 


) " - 
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taking no chances when you select time-proven 
Porcelain Enamel for durability. Safeguard the 
service your products will give, add sales 
appeal and utility value by specifying Genuine 
Porcelain Enamel! 


EASE OF CLEANING. This is frequently an im- 
portant sales point, for both appearance and 
sanitary reasons. Being non-porous, Porcelain 
Enamel does not tend to collect and retain dirt, 
and when soiled is readily cleaned with ordinary 
soap and water. 


These booklets will help you get full value 
from correct design. Send for “DESIGN 
HANDBOOK" and “GENERAL BROCHURE” 


ga x a i 





Just a "DOODLE" August 30 
Ready for Production September 30! 


9 A special mission for B-25-) bombers 


called for extra cruising range—extra 
gas tanks. Specifications for the required 
tanks were phoned to us on August 30, 
1944.. 


of “doodling” paper. Next day, a hurried 


. hastily jotted down on a slip 


conference of our management brought 
a quick "Yes, we will do it." 
Photostatic copies of original draw- 
ings of this tank, originating in Australia 
reached us on Sept. 7 . . . it was necessary 
to re-draw each elevation in full-scale. 
Details of assembly were incomplete. 
Lacking, too, was information regarding 
required. Open- 


reinforcing members 


CONTRACT, AUTOMOTIVE 


ings at various points in tank were only 
approximately located. Despite these 
handicaps, we completed our estimate, 
prepared from pencil sketch. On Sept. 8 
we submitted our final bid. To make an 
exciting story short, we succeeded in 
being ready for production in 30 days. 
the "almost impossible" be- 
came a habit with the Metal Men of 


Manitowoc during the war years. In the 


Doing 


peace years that lie ahead, all users of 
stampings, rolled sections of aluminum 
and other profit by the 
war-tested and peacetime experience that 


metals will 


awaits you here. 


AND AVIATION DIVISIONS 


; 


1) 
iE 

? 
a} 
$ 


For a view of the widely varying 
kinds of war products we've been 
turning out... and for peacetime 
ideas they may start... write for 


free copy of photo-story. 


AL Fi NI 
U M/Í NDUM/GOODS 


MANITOWOC 


WISCONSIN 


CHICAGO 54 
UTENSILS 


MERCHANDISE 
ALUMINUM 


MART, 
COOKING 


NEW YORK 10 
MIRRO, FINEST 


200 FIFTH AVE., 
ALSO MAKERS OF 
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SHOOK BRONZE BEARINGS 


Today drafting boards are pouring out designs for 
the improved products of tomorrow. They look good 
on paper... sure... but, will they work? Will they 
stand up? 


Take bearings, for example. "Bugs" can develop 
when you get in production. Are your specifica- 
tions correct? And, if they are, will the bearings be 


made to your requirements . . . and on time? 


One way to make sure of satisfactory performance 
is to look to Shook for your bearing needs. Since 
1916, Shook has been delivering bronze bearings 
that more than meet the most exacting require- 
ments. Shook has the “know how”, and the produc- 
tion capacity to furnish any type of bearing, in any 
quantity, made either of long-wearing Shook 664 


phosphor bronze or any standard alloy. 


PEACETIME PLANNERS. .. wade Jor Shook Catalog No. 45 


This informative catalog gives full data on Shook flanged and plain bushings, shows how to order 
grooving, tells how to take advantage of our engineering assistance . . . also. lists Shook babbitt 


metals. Write for it today! 
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If you’re looking for a way 


TO CUT PRODUCTION COSTS 


Design that part in ArmaSteel 


Manufacturers in scores of industries 
have stepped up output per man-hour 
—lowered product cost with no sacri- 
fice of product performance— by spec- 
ifving ArmaSteel for the production 
of vital parts. 


Cast to conform closely to finished 
shapes, and providing exceptional 
machinability, ArmaSteel reduces 
machining requirements at the same 
time it speeds machining operations. 
In many cases, parts production has 


been increased as much as 70%— 
with a substantial saving in tool wear 
and cost per piece. 


Ready response to localized harden- 
ing, together with a wide range of 
physical properties that can be sup- 
plied accurately and consistently, 
makes ArmaSteel a metal of great 
adaptability. Let us show you how 
ArmaSteel can meet your require- 
ments—and how to take advantage 
of the savings it offers. 


They finished their job—let’s finish ours ... BUY VICTORY BONDS 


is ld 


CAST FOR A LEADING ROLE IN INDUSTRY 


SAGINAW MALLEABLE IRON bivision o—- GENERAL MOTORS 


SAGINAW, MICHIGAN 


1 r 
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Reg US. 


“WE HAVE A HERITAGE OF ACHIEVEMENT!” 


Production of essential peace time plastic products is being pushed vigorously 


at Northwest. New and improved equipment, materials, tools and methods are 
being used with daring originality. The history of this company is rich in ex- 
perience gained from several years of outstanding war production. 

Northwest Plastics, alert to the possibilities of greater things ahead, invite 
concerns interested in tomorrow's molded plastics, to confer with their engi- 
neering and development departments. No obligation of course. 


Northwest Plastics, Inc., 2233 University Avenue, St. Paul 4, Minnesota. 


Compression molding + Transfer molding | * Injection molding * Extrusion molding 
Modern Tool and Die Department + Finishing, Fabricating and Assembling Department 
Laboratory for Development and Production Control + Engineering and Product Design 
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Everything it takes.... 


CADET RLETI 


Oru Cr uti tty 


BETTER SERVICE 1x Zezer Forgings 


HEN 
products or designing the 
new, think of forged steel parts. 
For a dependable source of these, 
think of Tube Turns. This ideally 
located organization maintains 
everything necessary for the mass- 
production of better forgings. Every 
operation is centered under one 
roof, one responsibility. 
Tube Turns’ plant includes mod- 
ern mechanical and upset press 


improving present 


equipment up to 9 inch capacity, an 
unexcelled die design department, 
a major tool and die shop, com- 
plete laboratory facilities, complete 
heat treating facilities, rough ma- 
chining facilities, and men whose 
experience (founded upon the 
exacting requirements involved in 
the forging of Tube-Turn seamless 


welding fittings) has fulfilled many 
forging assignments with efficiency 
and dispatch. 

Please feel free to call upon Tube 
Turns’ engineers for any kind of 
consultation about forged steel 


which may be helpful to you. No 
obligation, of course. TUBE 


TURNS (Inc.), Louisville 1, Ky. 


— / 
7: TJ £71, H. FOL PPL {td sli 
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WHEN WE SAY EXCEPTIONAL FORMABILITY... 


These are not an artisg's conception of shapes that can be fabricated with a high- 
strength steel. They afe actual parts produced with N-A-X High-Tensile by manu- 
facturers who haveflearned that great strength and exceptional formability are 
available in one grgat steel. Q If you have a problem that involves the fabrication 


of high-strength gfeel—if you have a product that could command the market if it 
were stronger, Jonger-lasting or lighter—consult Great Lakes Steel Corporation. 


DE GREAT LAKES STEEL 
Corporation 


N-A-X ALLOY DIVISION * DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 


) ` 
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aoe 3 MIGHT 


AVE WEIGH 
su STRENGTH 


THINK OF STAMPINGS FIRST! 


Y 


GREATER VALUES atlower cost! Mass production is the answer — stampings and stamped 


assemblies are essential in mass production. 


UNDER POSTWAR CONDITIONS, every industry must face the fact that every 
economy in manufacture is imperative. When you plan a new product or an improved version 


of your present product consult with pressed metal experts in your vicinity before you begin 


designing. 


FOR LOW COST per piece, for interchangeability, for minimum weight with maximum 


strength, for impact resistance, density, uniform appearance of high quality, whatever the 


metal — "Think of Stampings First!'' 


j Mi) PRESSED METAL INSTITUTE 


829 UNION COMMERCE BUILDING, CLEVELAND 14, OHIO 


The Pressed Metal Institute is a nationwide association of leading pressed metal manufacturers, organized 
to advance the art and to assist other industries to take full advantage of latest stamping methods and 
techniques. If you are not affiliated and make stampings, write for particulars of membership today! 


vx 
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w CORNING 


IN THE ELECTRICAL INDUSTRY, FOR EXAMPLE 


This test motor wound with Silicone Insulation has been alter- 
nately saturated with moisture and operated at 310°C. (590°F.) 
by resistance, for a. total of 2,000 hours with no sign of failure. 
Silicone Insulation means reliable and continuous operation 
under most adverse conditions. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
NEW YORK OFFICE: EMPIRE STATE BUILDING 
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increase permissible operating - 


cures at 300°F., enables 
maintenance or rewind 


as mds " hich € 
m operations which were pre- 
viously impossible or very expensive. Consult 
Dow Cétalag for particulars. 
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... use'this experi 


For more than 50 years Dresser has been 
making rings of all types, with a wide variety 
of cross sections, From this long experience 
Dresser has accumulated a “know-how” which 
today is saving time, manpower, equipment, 
material and machining costs in the produc- 
tion of a wide variety of circular parts. 
Dresser has manufactured all the above 
cross sections at some time or other—in many 
diameters. These rings are produced by rolling 
and welding special mill sections. Some cross 
sections are obtained by combining rings, 
shrinking or expanding to make the required 


assembly 


| NE OF THE DRESSER INDUSTRIES 


32 


In all of these rings, expensive machining 
is saved. Sections have minimum dead areas 
to be machined . . . and finished dimensions are 
so accurate that in many cases no further 
machining is necessary. 

Extensive facilities are available for quan- 
tity production, and expert engineering service 
is available to help you redesign your product 
for welded construction. Whatever your prod- 


uct or problem, send us your inquiries for rings 


of any shape or size. 
* * * 
DRESSER MANUFACTURING DIVISION 
Bradford, Pennsylvania 


In Canada: Dresser Manufacturing Co., Ltd., 
60 Front St., West, Toronto, Ontario. 


d | \ \ | R RINGS and FORGINGS 
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PLASTIC EXTRUSIONS AND TAPE! 


Users of flexible plastic extrusions or plastic tape secur 
a large increment of efficiency and economy when they specify “Fibron b 
Irvington.” For the product they receive has been especially formulated for thei 
own specific need. Should the major requirement be operation at elevated tem 
peratures, a Fibron formulation for exactly that job can be supplied. Likewise fc 
temperatures as low as —70°F; or for services requiring resistance to acids, alkali 
corrosive fumes, and abrasion. In each case the correct Fibron formulation 
supplied. 

It is this Irvington policy of “engineering and formulating for specific applic: 
tions,” that accounts for the long service which Fibron plastic products provid 
... under many varied and difficult conditions. 

Fibron flexible plastic extrusions can be manufactured to meet your require) 
ments for shape, size and color; Fibron plastic tapes in a wide variety of color 
thicknesses and widths. An outline of your special requirements will receiv} 


immediate attention. Write Dept. 48. 


RVINGTOER 


VARNISH & INSULATOR CO. 
Irvington i 1, New Jersey, U. S. A. 


‘LOOK ro IRVINGTON FOR CONTINUED LEADERSHIP iN INSULATION "| 
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. NEED BRONZE PARTS IN A HURRY? 
catt N-B-M 


€) f lack of proper bronze parts threatens you with 
costly delays, don't waste time experimenting — 
call on N-B-M. 

Maybe you need a single giant rough casting— 
or 100,000 tiny parts, precision machined — we're 
ready to fill your most exacting requirements ac- 


curately and quickly. 


N*B*M 
BRONZE PARTS 


NATIONAL BEARING 


DIVISION 


AMERICAN 
ST.LOUIS * NEW YORK Brake Shoe 


COMPANY 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J. + PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, Ill. 
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...with GIANT SIZE dates 


Each numeral 1%4" high—that’s the feature 
of this beautiful new six-color POST 1946 
Calendar— overall size 12"x 20". Each date of 
the week is designed to be legible from any 
spot in the drafting room. The entire current 
r;onth with ultimate and proximate months 
appear on each weekly page. The calendar 
is in full, brilliant color and includes a sec- 
tion devoted to significant drafting room 
data, covering charts on wire and sheet 
metal gages, screw threads, bolt heads, pipe 
and pipe fittings, gears, metric equivalent, 
and complete twelve-month calendar. 
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SIS*SRCSSSPEBSROCHGESCOSTS 89000 
The Frederick Post Compan 


3650 AVONDALE AVE « CHICAGO 18 HLLINO > 


DETROIT * HOUSTON « CHICAGO = LOS ANGELES + MILWAUKEE 


Request for FREE 1946 Calendar. 


NAME SEES — 


COMPANY 
ADDRESS 


CITY & STATE 


I 


0000000000000000000000000 
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Small Parts with Rigid Specs—Unusual Contours—or Both 


Yesterday’s dream of 
small parts with unusual 
contours and rigid spec- 
ifications are everyday jobs for Ipcast. 
Close tolerances, texture density, smooth 
| finish and super alloys are virtues of 
parts produced by the Ipcast technique. 


IPCAST is the solution to quantity pro- 


duction of small, quality parts which 
cannot be made economically by the 
usually accepted methods. The present 
weight limitation is one quarter pound. 
For prices send an actual part and a 
detailed drawing with specifications 


covering metal,tolerances, finish, volume 


and rate of delivery. Address Dept. 4. 


ASTINC COMPANY 
I, SIXTEENTH ST., CHICAGO 6, ILL. 
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Structure Controlled Annealing is 


proving its. value to production 


men of long experience with alloy 


steels. Whether your steels are 
standard or resulphurized their 
maximum response to machining 
can be best developed through 


Structure Controlled Annealing. 


N. J. 
mi Putnam, Conn. Newark, 
8, 


ica 
Works at: ambridge, Pa Chicag 


lNGINEERING DECEMBER, 1945 





This giant 200-ton mobile crane is hauled by a truck and semi-trailer built, for weight-saving, 
of Bethlehem's Mayari R. The trucking unit is 105 ft. long. 


WEIGHT-SAVING NEEDED IN BIG TRUCKING UNIT 


gu I ete ad Al 


á S giERT 
wit 


£5 
gura Yes, it’s as useful an all-round steel as you'll find —Mayari R, 


Bethlehem's low-alloy, high-strength steel. Designed for prod- 
ucts and jobs where light weight, strength, workability and 
corrosion resistance are important. Here's why you'll do well 
to think about Mayari R: 


1. Mayari R's minimum yield point of 50,000 psi— nearly twice 
that of mild-carbon steel —makes possible greater strength with 
lighter sections, savings in deadweight up to 40 per cent. 


2. Its resistance to atmospheric corrosion, two to four times that 
of copper-bearing steel and five to six times that of mild-carbon 
steel, means lower maintenance and depreciation costs. 


3. Mayari R is as readily fabricated and welded as mild 
carbon steel. It is used as-rolled, without heat-treatment. Thus 
shop costs are no greater. Look into Mayari R— send for illus 


* BETHLEHEM o trated catalog. Address the nearest Bethlehem district office, 
-1[3 11 or write direct to Bethlehem Steel Company, Bethlehem, P. 


Mayari R nals TMt. Tionge longer Cally 


i 5 
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|J SUVS 


Pa. MECHANICAL — 
Products of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 
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“Balling out“ a tube 
is a Precision Operation 


Our business is bending tubes. It's an exacting. intricate 


job. Some tube bends must be made so accurate. that 
"balling out" is necessary. 


This is an important process of precision where a tube 
is placed in a die and steel balls of uniform diameter 
are forced through every bend so that every part of the 
curved and straight sections is standard and each tube 
is a counter part of every other tube in the same lot. 


This is a typical example of the unusual care that 
characterizes every step in the bending of every tube at 
the American Tube Bending Company, Inc.—from the 
tiniest of oil lines to a five-inch exhaust manifold. 


If you have a tube bending job that calls for this kind 


340 


of care. entrust it to us. We have had a proud record for 
reliability and stability—for the past 35 years. 


Write for informative booklet “Precision in Tube Bend- 
ing” to the American Tube Bending Company, Inc., 
ik Lawrence Street, New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 


pe 
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If you are cutting metallic gears that 
are to run in combination with steel or 
cast iron, you can often obtain faster 
cutting, increased tool life, and lower 
finishing costs by producing gears made 
of Lamicoid. 

Gears made of Lamicoid are non-cor- 
rosive, and will operate at relatively high 
temperatures. Small errors in tooth form 
and spacing are absorbed at the tooth 
surface by the elastic deformation and 
have but little effect on strength and per- 
formance. Lamicoid will absorb abrasive 
dusts and is resistant to corrosion, mois- 


ture, oil and dilute acids. The inherent 





nature pf this material permits gears 
made of Lamicoid to be run with prac- 
tically no lubrication. 

Lamicoid is made of selected cotton 
fabrics laminated with special resins. 
This combination makes for silent, 
smooth-running, resilient gears that can 
be blanked out or machined to remark- 
ably close tolerances permitting 
accurate pitch or openings Close to rim. 
Standard sized sheets 36" by 42" are 
available over a wide range of thick- 
nesses. 

Write our sales office or fabricators 


listed below about your requirements. 


MICA INSULATOR COMPANY 


797 Broadway, Schenectady 1, N. Y. 


WS OFFICES: Chicago: 600 West Van Buren Street * Cleveland: 1276 West 3rd Street * Detroit: Book Building + Cincinnati: 3403 Hazelwood Avenue 
Boston: 285 Columbus Avenue * Houston: Bakoring, Inc., 1020 Houston Avenue * New York: 200 Varick Street 
West Coast— The Triangle-Pacific Co. at Los Angeles: 340 Azusa St. + San Francisco: 1045 Bryant St. 
UCATOR: - 


Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, lll. + Insulating Fabricators, Inc., 69 Grove Street, Watertown, Mass. 
ds Insulating Fabricators, Inc., 12 East 12th Street, New York City * Bakoring, Inc., 1020 Houston Avenue, Houston 10, Texas 
h DUCT 
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l forging, time is always a vital 
element. Expert timing determines metal quality, and facilitates 
a high rate of mass production with minimum scrap loss. Making 
sure that steel will be improved, rather than injured by the 
manner in which it is heated and forged is a matter of expert 
timing. Here at T & W the temperature limit for each grade of 
steel is fixed by a metallurgist who keeps a close check on temper- 
ature variations in the heating furnaces. Utilizing every modern In this control room, far removed from 
instrument, heating the steel is scientifically controlled within 
the forging range for each grade. This results in T & W forgings 
being unusually free of concealed defects. Expert timing at the mers, a T & W Metallurgist keeps a clos 
furnace and at all subsequent stages in forming a forging may 
save you hours in the length of time it takes to get the forging ey 
on to your assembly line after it arrives at your plant. T & W furnaces and scientifically controls 
forgings, formed to close tolerances, actually increase the heating of steel within the proper rang 
capacity of both machine tools and skilled craftsmen, because 
these forgings require less time to machine and finish. T & W : 
forgings usually cost less at the point of assembly. Ask a T & W the T & W quality control proced 
Forging Engineer about the significance of expert timing in 
forging steel in closed impression dies. 


the heating furnaces and forging ha 


check on temperature variations in thi 


for each grade. This is but one phase 


practiced throughout all phases in t 
production of T & W forgings. 3 


These die blocks are for use in a 
This set of closed impression drop forging hammer that is care- 
dies is used for forging four - n — fully matched for size and capacity 
Heel Jaws at a time. Mg to the requirements for developing 
uniform metal quality in every one 
of these Heel Jaw Forgings. 


Four Heel Jaw Forgings as 
come from .the hammer with 
flash on them. When the flos 
trimmed each forging be 

unit by itself. Trimming is done 
trimmer dies in a trimming pr 


| This Pipe Wrench Heel Jaw 
Forging is a good example 
of T & W forging methods 
for reducing costs. Four 
Heel Jaws are forged ata 
time ł such close toler 
ances that little machining 


or finishing is required 


This set of dies includes im- 
pressions for preforming, or 
blocking, and finishing im- 
pressions, by which the fibre- 
like flow line structure of the à i 
metal is controlled, direc- e A single Heel Jow Á 
tioned, and concentrated to Y 3 with flash trimmed. No 
give each Heel Jaw the ut- forgings can be proa 
most strength and toughness, SA M this manner at the 
M but when it is poss 
ST LESS — EE so, T & W Engineers 
1 utilize every chance fo 
costs and improve 9 


USUALLY CO 
Point of 


Assembly 
at the 


TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, 0. 


CALEOS /^CcCcIC CC. NIEM VANOK DUITANEIDUIA CHICACÁA. ININIANADAI IS nETDOGIT AND CIEVEFILAN 





PERMITS USE OF ZINC PLATE IN 
AT TAA OARA THAIR 


NEW QUICK-DIP PROCESS, ALSO CURBS 
CORROSION OF GALVANIZING OR CADMIUM 


Here’s how to use zinc plate in place of more expensive materials. Here’s how to curb 
3 WAYS TO corrosion on galvanizing, cadmium plate or zinc die-castings. Use Iridite—as a color- 
BUILD PROFITS ful final finish or as a firm paint base! Corrosion-resistant Iridite goes on with a quick 
dip of 15 to 60 seconds, dries in a few seconds, dries even faster with a hot water rinse, 

WITH IRIDITE 


| As a final finish: Iridite is cycles, speeds production, saves time and money. 
available in a variety of WIDELY USED 


attractive colors. 


permits immediate handling or shipping. Thus Iridite maintains automatic machine 


Meeting Army and Navy specifications, Iridite is used on military or civilian products 


|2 Asapaint base: Iridite holds of such manufacturers as Western Electric, Martin Aircraft, Woodstock Typewriters, 


paint firmly, even on die x T . . e 3 4 
EE us nenfe advenised Sparton, Lockheed and many others. New fields for Iridite are constantly being opened. 


surfaces. SEND FOR TEST PANEL 
—r — Send for free test panel, half of it protected by Iridite, and prove for yourself how 


using galvanized metal, [ridite balks corrosion . . . how the Iridite treatment does not alter dimensions of finely 
plus Iridite, in pl of Y 
t ridite, place « 


: machined parts . . . how Iridited parts may be cold-worked without flaking, chipping 
more expensive materials. : 


or peeling. Find out now whether Iridite can cut costs or speed production for you. 
Write for free test panel—today! Address: Rheem Research Products, Inc., 14312 
Standard Oil Bldg., St. Paul and Franklin Sts., Baltimore 2, Maryland. 


RHEEM RESEARCH Propucts, INc. 
14312 Standard Oil Building 
Baltimore 2, Maryland 


Gentiemen: Please send me a free panel of Iridite- 


Test lridite for yourself. Send 
coupon for this test panel, 


s RHEEM RESEARCH PRODUCTS, INC. ) 
I 
| 


treated zinc plate for laboratory testing and full 


information and operating details. 


Na me 


Company. — P 


J Standard Oil Bidg., Baltimore 2, Md. 
Reg. U. S. Pat. Off. 


Address. ........ 


p ù 
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ADVANTAGE. 


a 
MAGINE!—1500 steel ingotsgon graphite stool inserts in one plant- 
without any stickers! 'Thaf's because molten metals simply do not 


— 


This eighth advantage of "National" carbon or graphite is only one of 


stick to carbon or graphite! 


many responsible for the gdoption of these materials by the metal-work- 
ing industries, in the forgh of stool inserts, mold plugs, molds, mold wash 
(graphite powder), runébut troughs, and furnace linings. Another advan- 
tageous feature in run4ut troughs and furnace linings: the carbon blocks 
are unaffected by the most corrosive slags.* 

You are invited to get the full story . . . from our nearest Division 
Office...on carben's, or graphite's, truly remarkable combination of 


properties, whemer in the ordinary, porous, or impervious forms. 
g 
*Chemical Engineers Please Note 


Of pardllel importance to the chemical industries are other advan- 
tages 6f “National” carbon and graphite and “Karbate” impervious 
matetials. They are resistant to the corrosive action of most acids, al. 


kalfes, and solvents, and they do not contaminate solutions. 


a 


The worls "National" and "Karbate" are registered trade-marks of National Carbon Company, Iac 


g? 3 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
UCC 
General Offices: 30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco — 


x : 5 
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CONSULT WITH COLGATE ON 


Mt 


If you are interested in substituting light metals for present 
materials—have a tricky or complicated job, where Aluminum, 
Magnesium or Stainless Steel might be used....that is our specialty! 


Colgate Aircraft Corporation, as a result 
of its wartime experience in building sub- 
assembly parts for planes, has brought 
something new to the light metal field. 


Of course we will take parts fabrication 
and assembly jobs where the blueprints 


are all ready for production. 


But one of our biggest assets is the 
ability to lick the hard problems, to relieve 
the manufacturer of the need for planning 
and engineering his products in light metal 
production. 


IMPORTANT DISCOVERY 


Colgate, long ago, discovered that the 
most important aid to a manufacturer often 


was before the job went into production. 


We found out that the most helpful aid 
was the furnishing of a complete engi- 
neered service that took the problem at its 
inception and worked it out almost from 
the "idea basis" to completion. 


COLGATE Aircraft 


AMITYVILLE, LONG 
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This realistic co-operation in the plan- 
ning, followed by quality control, constant 
supervision, and experienced personnel 
operating the latest in modern facilities, is 
one of the reasons why Colgate is earning 
a good reputation for assisting manufac- 
turers in fabricating aluminum, magnesium 


or stainless steel parts and assemblies. 


Deliveries on time is another factor in 
Colgate operations which is a part of the 
dependability of its engineered service 
available to the industry. 


WHY NOT FIND OUT? 


Before dismissing the possibility of the 
use of light metals as a substitution for 
present products, why not write to us about 
your problems? 


Our engineered service is available to 
you for consultation without charge and a 
conference may result in furnishing you 
with important aids to your business. 


etatton 


NEW 


YORK 





NEARLY EVERYTHING! 


illustrated 


as 
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Copyflex Model 2 Continuous Printer makes 


© The new Bruning BW "copybox" type printer, this 
new machine is continuous in feed and delivery. 


exact, inexpensive copies of almost anything that Moreover, it provides double duplicating advan- 


is drawn, typed, printed or illustrated. Tracings— 
illustrations—line drawings—specifications—Van 
Dyke negatives—blue prints—Black and White 
Prints—are quickly and easily copied. And you 


tages ... when used with three trays and a drier, 
it produces Copyflex Prints... when used with 
an inexpensive BW Developer, it turns out easy- 
to-read Black and White Prints. 


can reproduce from either one or both sides of 


Expand your duplicating operations—speed up 
the original! 


printing time—increase convenience and reduce 

Even an inexperienced operator turns out per- 
fect prints on the Model 2 BW and Copyflex 
Printer. Not to be confused with the less efficient 


reproduction costs. Send coupon for complete 
information about the versatile BW Copyflex 
Model 2 Continuous Printer. 


It4 positively right — in Bruning Blach and White 


CHARLES BRUNING COMPANY, INC. 
4736-60 Montrose Avenuc, Chicago 41, Illinois 


CHARLES BRUNING COMPANY, INC. 


Since 1897 


Please send me complete information on your Model 2 
BW and Copyflex Continuous Printer — and on other 


Bruning printing and developing machines for making 


Bruning Black and White Prints, 


NEW YORK CHICAGO LOS ANGELES 


N ame 


Atlanta Boston Houston 


Pittsburgh 


Detroit 
Newark 
Seattle 


( ompan? 


Kansas City Milwaukee 


Stroot St. Louis 


San Francisco 


Csty 


—— m c | mcm cm cmm cc ee 


346 


' i 5 
Propuct ENGINEERING — DECEMBER, 195 





CHASE 


"industry's most rugged soldering 
iron." Parts such as this obviously 
call for a material with the high con- 
ductivity of copper p/us — if produc- 
tion costs are to be kept down — good 
machinability. 

That’s why this manufacturer* of 
soldering irons selected Chase Tel- 
lurium Copper. The characteristics 
of this unique alloy approach that of 


*Name on request. 


To speed production of parts like this 


CHASE TELLURIUM COPPER 


You’re looking at the screw tip of 


free-cutting brass, yet its conductivity 
is only 10% less than pure copper! 
Whatever the field of application— 
in screw machinery, welding equip- 
ment, in the electronic or aeronau- 
tical industries — you can speed the 
production or improve the quality of 
electrical parts and other similar pieces 
with Chase Tellurium Copper. Fora 
complimentary booklet write, on com- 


pany letterhead, to Dept. PE-12, 


A PATENTED ALLOY 


Tellurium Copper is a 
patentedalloy,U.S. Patent 
No. 2,027,807, owned by 
Chase Brass & Copper Co. 
Since its introduction in 
1939, its uses as a result of 
development by Chase 
have increased about 300%. 
Millions of pounds have 
been used by the Aero- 
nautical, Electrical, and 
Communications indus- 
tries, to increase produc- 
tion of many fabricated 
parts formerly machined 
of copper. 


— — — 


BRASS & COPPER CO. 


— Incorporated — 


Waterbury 94, Connecticut 


ALBANY f 
ATLANTA T 
BALTIMORE 
BOSTON 
CHICAGO 


CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 


INDIANAPOLIS 
KANSAS CITY, MO f 
LOS ANGELES 
MILWAUKEE 


MINNEAPOLIS 
NEWARK . 
NEW ORLEANS 
NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 
ROCHESTER T 


SAN FRANCISCO 

SEATTLE 

ST. LOUIS 

WASHINGTON f | 
T Indicates Sales Office Only 
This is the Chase Network — handiest way to buy brass 
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AS BASIC EQUIPMENT FOR YOUR 
TRACING REPRODUCTION DEPARTMENT 


PEASE “22-16” 


Continuous Blueprint- 

ing and Processing Machine 

produces Blueprints at 20 feet per 

minute. Made in 42-inch and 54-inch sizes. 

E "uw. i- o ae ” 
PEASE Wet Di START with Pease “22-16” (above), or any other Pease Con- 
rect Process Develop- d 
ing Attachment bolts tinuous Blueprinting and Processing Machines, as basic 
securely to the top of 2 à ; 
Printer and applies developer equipment, and you are ready to produce Blueprints, Blueline 


to the exposed prints which are s . : . i 
dried end delivered in the same prints, Brownprints (Negatives) and Brownline prints. 


manner as Blueprints. 
ADD a Pease “700” Developer (left) for making Whiteprints 
(Dry Direct Process) . . . and a Pease "K" Attachment (left) 
to the printer for making Wet Direct Process Prints. 


THE RESULT is a tracing reproduction department capable of 
efficiently producing six different kinds of high quality 
prints in volume and at lowest cost per square foot of fin- 
ished prints. 


PEASE "700" Dry Direct Process Devel- Send for descriptive literature and prices. 
oping Unit is a table style, ammonia fume 


achine for developing the pri f - 
Ius S dn RÀ ii E un de T H E Ls F. P E A $ E C 0 M P A N Y 
operation and has two developing spee 


iach teammate 2684 WEST IRVING PARK ROAD CHICAGO 18, ILLINOIS 


CAEC 


BLUEPRINTING MACHINES FOR ALL KINDS OF TRACING REPRODUCTIONS 
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An oil- and chemical-resistant diaphragm was needed 

for a diaphragm pump. 'The required materiakhad to resist 

the oil bath surrounding the pistons on one side, and the 

solvent, corrosive, abrasive fluids and suspensions on the 
other. The design engineer specified a diaphragm of neoprene- 
coated fabric—the perfect answer, for neoprene is stable to oil 
and chemicals, resistant to abrasion and aging—qualities that 
make it unequalled for such service. 


For a shock-absorbing mounting that will resist con- 

stant compression, prolonged aging and oxidation, engi- 

neers have turned to neoprene. A typical mounting is 

shown here. A neoprene composition is specified because it 
is tough, resilient and durable. It is not affected by oil and grease 
which might be encountered. 


An all-purpose engine gasket. Where previous metal- 

asbestos gaskets had to be replaced, an engineer specified 

a neoprene-bound asbestos sheet—a combination of neo- 

prene and asbestos. This material provides oil-, gas- and 
water-tight gaskets for numerous engine applications. It keeps 
its life indefinitely, yet costs less than metal-asbestos combi- 
nations. And it’s finding many other uses such as permanent 
gaskets for flanged pipe joints, drain plugs and inspection plates. 
Neoprene’s resistance to chemicals, most solvents, plus its low 
permeability to liquids and gases, assures lasting protection 
against leaks and pressure losses. 


Du Pont neoprene is unmatched by any other ma- 
terial in its combination of lasting resiliency and 
toughness, resistance to abrasion—sunlight—oxygen 


“The Neoprene Notebook” gives you up-to-the- 
minute information on the many ways you can use 
heoprene compositions. Let us put you on our mail- 
ing list to get it regularly. 


Smee awe eae a a 


E. I. du Pont de Nemours & Co. (Inc.) 
and ozone—oil and gasoline—chemicals—and heat. ^ Rubber Chemicals Division, Wilmington 98, Del. 


ES 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


| DU PONT NEOPRENE 
r à; a 


) . P 
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They Knew What They Wanted... 
but it took PRESTEEL to find how to make it 


Here is a casing for a B-29 Stratoheater,an 
outstanding wartime heating development. 
The designers furnished a rough drawing 
and from thi$ meager data, Presteel engi- 
neers developed a case made from precision 
stampings that met all specifications. 

This casing had to fit connections with 
the gasoline heating unit and leads already 
installed in the fusilage — had to fit per- 
fectly to avoid all vibration. Weighing 


Worcester 


712 Barber Avenue, 


only 1-lb. 11-oz. the housing contained 
a unit strong enough with its fan to heat 
the whole cabin at sub-zero stratosphere 
temperatures—equivalent to heating a six- 
room house. 

When you specify Presteel stampings 
they are fully guaranteed by the leading 
company using controlled press operations. 
Why not let Presteel handle your stamping 


SED STEEL CO. 


Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS .COLD FASHIONED SINCE 1883 


Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronti 
, 
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Fadia Cemented Carbide today is available to you in virtually an unlimited variety 
of shapes and sizes for countless uses! 

You can obtain Carboloy in the form of rings, cylinders, rods, tubes, rectangles, spheres— 
practically any shape desired. Sizes made to date range from large blocks having a top surface 
area as great as 100 square inches— down to small rods less than 1%” in diameter. 

Put Carboloy to work throughout your plant—for cutting all materials, drawing and 
forming all metals, and as a wear-resistant metal to improve the life and performance of vital 
parts in equipment subject to excessive wear. 


Large stocks of standard shapes and sizes. Prompt service on "specials." 
CARBOLOY COMPAN Y, Inc. 
11105 East Eight Mile Road - DETROIT 32, MICHIGAN 


‘CARBOLOY 


(TRADE MARK) 


CEMENTED CARBIDES 
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e So rapid have been wartime advances in Felt tech- 
nology that you may not be fully benefitting by the 
many new developments and applications. The assis- 
tance of an American Felt Company Product Engineer 
may prove extremely valuable at this time. 

These Felt specialists are familiar with the latest 
developments, both in our new and enlarged Research 
and Engineering Laboratory and in the field. They can 
furnish complete data and show you how to adapt new 
principles and techniques to your present or proposed 
Felt applications. 
^? Now as always, the American Felt Company Product 
Engineer builds sales — on your continued satisfaction. 
Now more than ever before are his calls of immediate 
practical value. For advice on a specific Felt application 
or a general check-up on present procedure, please get 
in touch with the office in your locality. Expert, authori- 
tative aid is an important part of American Felt Com- 


pany Service to American Industry. 


American Felt 
Company 


MARK / 


General Offices: GLENVILLE, Conn. 


New York; Boston; Chicago; Detrcit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas; Atlanta 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 
WICKS, GREASE RETAINERS, DUST EXCLUDERS, CASKETS, PACKING, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 


^7 
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You can depend upon Carpenter Stain- 
less Tubing to stand up under continu- 
ous or intermittent attacks by heat—as 
well as pressure and corrosion. 

This tubing does more than reduce the 
cost of finished parts and products. It 
provides an extra margin of safety in 
operation. Each length is 100% hydro- 
statically tested. Its walls are uniform 
throughout. There are no “thin spots” 
where heat, corrosion or pressure could 
get a foothold and cause failure. And 
the smooth Stainless Steel surfaces— 
cold rolled inside and out—provide fur- 
ther protection against heat or corrosion. 
Make use of our experience with de- 
signers and fabricators of products 
made from Welded Stainless Tubing. 
Ever since Carpenter pioneered the de- 
velopment of this type.of tubing, we 
have added to our "know-how" . . . and 
used it to our customers' advantage. 


CARPENTER WELDED STAINLESS 
TUBING sizes, shapes, analyses 
and corrosion resistant proper- 
ties are given in this handy file 
folder. A note on your company 
letterhead will start a copy on 
its way to your desk, without 
obligation, 


This Carpenter Welded Stain- 
less Tubing heat exchanger core 
for an aircraft heating unit is 
built to withstand the terrific 
heat and corrosive effects of 
flue gases. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division * Kenilworth, N. J. 


WELDED 


STAINLESS TUBING 
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Glass is hard, strong, abrasion-resisting, opaque or transparent, clear 
or colored, will not corrode or deteriorate, is chemically inert, low in 
cost, high in dielectric strength. Can you use any of these properties for 
your products? Are you interested in a material that retains these 
qualities permanently? 

Kopp will be glad to help you plan and engineer glass parts or 
products. We specialize in blown and pressed items; we do not make 
window or plate glass. We have developed glasses with such special 
properties as: high-strength, thermal shock resistance, uniform color 
transmission, ultra-violet and infra-red light transmission. We have had 
extensive experience with light and beam control through lenses, colored 
or clear. Our engineering and research activities are coordinated with 
factory practice to assure dependable results. 

We will be glad to help you determine whether or not the fine and 

to you rn eds useful properties of Kopp Glass can be profitably used for your products. 


SWISSVALE, PENNSYLVANIA 
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IPR, 
Co FINISH "MERRY CHRISTMAS," 
for your SAYS MISS DINGLE 


POST WAR PR 


NICKELOID /2z/22727/ METALS 


* 


Yes, in these forthcoming days of 
straight - line production, pre - plated 
Nickeloid Metals will figure large in 
the plans of many an American manu- 


facturer. These are the days when a SPECIAL MACHINERY BUILT 


raw material comes “packaged” with TO CUSTOMERS' DESIGNS 
the ultimate finish already durably 


plated . . . eliminating the delays in 

time, in handling, and in plating on strange’ P & Fenn- Built Special Machinery 
plant. Use one of the many beautiful a 

Nickeloid pre-plated Metals . . . and 
thus —. std rodent and lower ENT duction methods in 1946. Fenn facilities 
production costs. Write us for more " ^, 

information. 


can help improve your pro- 


are available not only for designing and 


= 
~ 
ae 


building special machinery but also for 


any type of production and machine work on a cons 


NICKELOID 


tract basis to your specifications and designs. 


METALS Send your inquiry to Dept. B 


LTEN a 


NICKEL’ CHROMIUM BRASS “COPPER - ZINC ba] * n OQ 
ne ee E FPE TIT d stablishe d E bd 
C 


| i 
TTS | MC MT mT UT eU CÈ. 


HARTFORD, CONNECTICUT 
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Produced by the Sinteel Powder Metal Process, thia innocent-looking 


part is A VITAL COMPONENT OF THE FABELOUS KT FUZE. 


- 


When Little Parts Pose Big Problems 


Excerpt from a letter of the {pplied Physics 
to Dr. Paul 


Schwarzkopf. our Director of Research. 
P. 


Laboratory, HW ashington, ER G. 


s... We think that you should know that 


vour firm produced the most difficult class of 


sintered nickel cups from the standpoint of 
close limits .... 
To meet the threat of the Japanese suicide 


bombers it was necessary to have the safety 


If you use parts let us look at them 


Write, phone or wire. 


devices in these particular fuzes operate 


within very narrow time limits. 


Had it not been for the superlative efforts 
of your company both as to quality and quan- 
tity we might not have been able to supply 
the Navy with the material which kept the 
fleet operating off Okinawa, to name but one 


instance which might be cited .... 


_American Electro Metal Corporation 


— — — — — ~e — — 9 


YONKERS 2, NEW YORK ^» e * Offices in Chicago, Dayton and Detroit 


Propuct ENGINEERING — DECEMBER, 1945 





Bake in a Hot Oven...1,950 F. 


These red hot “cakes” are partially drawn stainless steel kettles that have 
just been annealed prior to further deep drawing. Strong, corrosion-resistant, 
and easy to clean, the kettles are of the type used extensively in hospitals, 
restaurants, and other institutional kitchens. 

The ease with which stainless steel 
can be fabricated by the usual shop 
methods— such as casting, deep draw- 
ing, and welding—is one of the many 
reasons why it is so often specified 
where there is a need for equipment 
that is strong, tough, and has good 


resistance to rust and corrosion. 


Other uses of stainless steel are described in ELECTROMET REVIEW, published 

by ELECTRO METALLURGICAL COMPANY, a Unit of UNION CARBIDE AND CARBCN 

CORPORATION. ELECTROMET does not make steel, but produces the ferro-alloys 

used in its manufacture. If you need this complimentary publication, write 

to ELECTRO METALLURGICAL COMPANY, 30 East 42nd Street, New York 17, N. Y. 
Buy and Hold United States Victory Bonds ond Stamps 
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CYLINDRICAL 
GRINDING 


Production of many kinds of cylindrical 
grinding can be more than doubled by re- 
placing ordinary head stock center with a 


“CENTER DRIVE". 


DOGGING OF WORK IS ELIMINATED. 
Knife edges of "Center Drive" firmly hold 
work and rotate it between dead centers. 
"Center Drive" acts as an integral part of 
piece being ground — permits grinding all 
diameters in one operation. 


SPEED AND CONCENTRICITY ARE 
THUS ASSURED. Freed from the tedious 
“dogging” the operator has plenty of 
time to inspect his work and keep his ma- 
chine at optimum adjustment. 


AVAILABLE NOW FOR EVERYDAY 
GRINDING. 


AND IF YOU HAVE A 
TROUBLESOME JOB — Send 


if to us — af your present costs. 


Our Engineering Service will develop a 
production technique — built around 
"Center Drive" — to speed up production 
and we will grind enough of the pieces so 
that the accelerated rate, due to "Center 
Drive" will absorb the development ex- 
penses. We will then turn the tools and 
technique over to you — AT NO ADDI- 
TIONAL COST TO YOU — or if. you 
prefer, we will continue doing this work for 
you at a lower price based upon our 
actual costs. 


Let us PROVE how a "Center Drive" and a 
Developed Production Technique can im- 
prove the quality, reduce the cost and 
SPEED UP your cylindrical grinding. 


Our aim and intent — to provide 
an efficient world-wide organiza- 
tion to finance, develop, patent, 
manufacture and market new 
ideas and inventions. 


J. R. FISH RESEARCH 
& ENGINEERING CO. 


1341 MAIN ST., AGAWAM, MASS. 
Phone —~ Springfield, Mass. — 6-3694 
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F ALUMINUM CASTINGS’ 10 BIG ADVANTAGES 


BUT 


CHECK THEM L 


O Excellent Physical 


c Light Weight Characteristics 


[] Lower Machining Cos! CJ Electrical Conductivity 


[.] Resistance to 


y ti 
Many Chemicals C] Non-Magnetic 


Minimum Porosity 
; le Strength C 
C] High Tensile Ease of Handling 


g Better Appearance 


Its important to reduce excess weight in your prod- 
uct. And it’s easy, too. Just make a change to 
aluminum alloy castings. In the manufacture of 
many electric motors, for instance, a change to alu- 
minum alloys for the outside frame and end bell 
caps makes possible a 25% reduction in total 
weight. 

Your product too may enjoy one—or all—of the 
other advantages of aluminum listed above. Check 
off the particular advantages of aluminum you de- 
sire for your product. Then submit to Acme along 
with blueprint or specifications for study and rec- 
ommendations by Acme experienced engineers. 
You may find that a change to Acme Aluminum 
Castings offers you surprising production savings, 
as well as a lighter weight, superior product. 
This Acme consulting service places you under no 


obligation. 


ACME ALUMINUM ALLOYS ING. 


DAYTON 3, OHIO 


NATIONAL 


B ¥ 
na vV G 


CAN TAKE IT 


There is much more to a forging than 
meets the eye. 

Maximum strength and toughness, de- 
veloped in forgings through the controlled 
concentration of fibre-like flow line struc- 
ture, depends upon the skillful designing 
of the dies. 

Our many years of experience and our 
expert designing of all National dies have 
built up a reputation for drop forgings that 
qive exceptional service. 

Write us today for booklets describing 
our standard line of SAE yoke and rod 
ends, container handles and barrel clo- 
sures;—and send us your inquiries ior cus- 
tom drop forgings. 

The Trademark "N" is your guarantee of 
Fine Quality Forgings. 


THE NATIONAL LOCK WASHER C0. 
DROP FORGING DIVISION 


Newark 5 New Jersey 
m—————— Mrd 
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New York: F. G. Difen Co., 111 Broadway 
Chicago: Metal Parts & Equipment Co., 2400 W. Madison St., St. Lovis Metal Parts & Equipment Co., 3615 Olive St. 








Pepe Ds E ted] mnn d mm m 
Se ee 


Low in sensitivity to ordinary electric light, Photo-Arc 
can be printed in a normally lighted room — even in 
your drafting room. 


Peerless Photo-Arc reproductions 
speed up new products 


Now you can make any type of contact photo-reproduc- 


tion with new ease, new speed, new standards of quality: 
€ Black line reproductions from pencil originals 


€ Sharp black and white prints on transparentized Vellum 


from blueprints or yellowed originals 
® Refiexed negatives from opaque or two-sided originals 
® Duplicates of letters and manuscripts 


Moreover, every kind of Photo-Arc reproduction can 
be made on your blueprint machine. 
Or, you can obtain a Photo-Arc printer at surpris- 


ingly low cost. 


For further information 


Talide-Tipped Tools are increasing the output of 
all kinds of machined parts because they cut 
faster, last longer and produce a better finish. 
The extra hardness, density and toughness of 
Talide Tips make their use universal for both 
heavy hogging and fine finishing work. 


Reduce your cost of machining hard castings, 
steel forgings and other precision parts by using 
Talide-Tipped Tools to produce more pieces per 
grind—in less machine time. Available in both 
Tungsten Carbide and Tungsten-Titanium Car- 
bide compositions, Talide-Tipped Tools give 
longer run, higher speed performances on all 
types of boring, facing and turning operations. 


Send for Catalog 44-T listing Standard Tools and Tips. 


PCARBIDES C LIS 
m 


write for Bulletin 12C | TIPPED mr ihe TUNGSTEN 


CS 
WITH TALIDE CARBIDE 
: — — 


v o 
LLI TAS 


‘METAL CARBIDES CORPORATION 


YOUNGSTOWN, 5 OHIO 


* C c 
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Yours for the Asking 


This book is packed full of the very latest design 
data on magnesium. À "Must' for the library of 
every designer in every field of manufacture. It tells, 
when, where, why, and mostly how to use this light- 
est of structural metals . . . magnesium. Write for your 


copy, today. 


AMERICAN MAGNESIUM CORPORATION 


SUBSIDIARY OF ALUMINUM COMPANY OF AMERICA 


PLEASE SEND ME 
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Aluminum Company of America 
(Sales Agent for Mazlo Magnesium Products) 
1702 Gulf Building, Pittsburgh 19, Pennsylvania 


N 
Company. 
Zh... Ss oo a A 
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You still have time! In December, your employees’ 
allotments to the Victory Loan through your com- 
pany’s Payroll Savings Plan offer a final chance to 
help speed the proud homecoming of our fighting 
men —and do all in medical power for our hospital- 
ized heroes! 

Make December a plantwide TOP-THE-QUOTA 
drive! Now’s the time to spotlight your Payroll 
Savings Plan—and “brief” your Bond-selling organ- 


ization for fast, last minute action! 


Resolicit every employee to buy 
the New F.D.R. Memorial $200 Bond 


and the 


HOME STRETCH 


The new Franklin Delano Roosevelt $200 Bond- 
better than actual cash because it earns interest —is 
a strong building stone toward the secure future of 


every employee-purchaser! 


From now ’til the New Year — with plant rallies, 
interdepartmental contests and resolicitation—keep 
Payroll Savings Plan Bond-buying at a new Victory 
Loan high! Buying a Victory Bond is the best way of 
saying “Welcome Home” to our returning veterans! 
Also an active aid in assuring pros- 

perity to your nation, your employees 


—and your own industry! 


The Treasury Department acknowledges with appreciation the publication of this message by 


PRODUCT ENGINEERING 


e , e , . . , Y cat 
This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising Councs 
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SUPERIOR STAINLESS S 


s i Descriptive 
Bulletin Available 
on Request 


oa H 
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LIFTING D 
CONVEYING EEL: DEHGNERS! — 
















Many mechanic ¢| opera- 
tions are imprdyed and 

WEB-GUIDING simplified by incl, ding in a : 
machine-design,: vacuum [f 
or air-pressure $ accom- E 


WARNING plish certain stegs in ma- 


chine performand, ten 


HOLDING MOTOAIR, the compact — 


vocuum or pres: c⸗e pump, 
eliminating all dris, s, belts, E 
shafts, gears aiy pulsa- Es: 

Fi J " N 6 tion is STANDAR® equip- E 
ment in many mt ines. * 
> ** 

CLEANING Free air up to $ cu. ft. * 
per minute. — up to Biss 

25 inches of mer sPry. Visi- Eu 

GA V G I N G ble lubrication, Á Jept-fil- p 
tered to insure y air! see 
$ : 





MOKDAIR PUMHS 


FOR VACUUM or PRESSURE 


"£4 


- 





Write for. 
Illustrated Cotljzlog 


NEW JERSEY MACHINE 


CORPORATION 
17th Street & Willow Ave. . HOBOKEN, N. J. 


CHICAGO OFFICE, 325 WEST HURON STREET“ 
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The coating of surfaces with Rayco Flock has 
infinite possibilities in product design—as in- 
dicated by the suggestive Functional and Deco- 
rative lists below. These textile or hair particles 
can be permanently adhered to any surface, 
either over-all or to selected areas. Applica- 
tion can be at any stage of fabrication oí c 
component or complete product. Inform your- 
self about Flock's possibilities with relation to 
your field of manufacture. 


Typical Uses for Rayco Flock —— 
FUNCTIONAL DECORATIVE 












Used in the auto, airplane, Applied in various 
radio, electrical, phonograph, lengths and colors to 
ceramics, furniture and many wood, paper, cloth, 
other industries for surfacing all metal, etc., the following 
sorts of materials to provide effects are produced 
SOUND DEADENING * TEM- SUEDE LEATHER * 
PERATURE INSULATION * IN- FURNITURE UPHOL- 
TEGRAL GASKETS * SHOCK  STERY * INTERIOR AND 
ABSORBING SURFACE * NON. DRAPERY FABRICS + 
MAR SURFACE PROTECTION. VELVET * VELOUR * 
MOHAIR. 





Engineering Information, Prices 
and Samples Upon Request 


RAYON PROCESSING CO. ‘xc 


92 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Deuetofena. anc. MÉanudactunend | 
of Printing aud Coating Fock 
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With Roxaprene speed enamel there 
new concepts of production time—and $6 
tractor plants. The use of this quicker dtyimg@ 
is the equivalent of doubling or tripling 
present facilities. m 


Roxaprene is a one coat system that provides 
speed without sacrificing excellent outdoor dura- 
bility. What's more, it has good resistance to 
battery acids, farm chemicals and alkalis. 


But what is probably more important is the versa- 
tility of Roxaprene. Do you know of any other 
single finishing material that 


l. May be applied by dip and roller coat as well 
as by spray? 


2. Air dries out of dust practically as fast as 
lacquer..or 


3. Force dries in 15 to 20 minutes at 160 to 180°..or 


4. Bakes fast in infra red.. or 
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in just a few minutes? 


er how applied or dried, results in 
e rich, even gloss? 


Why not find out whether Roxaprene can be a 
short cut to lower costs and higher production 
rates in your plant? Let's exchange ideas. Write 
department 25L 


ROXAPRENE I$ 3 WAYS BETTER 


€ One Coat Economy — Speed 
e Long Life — High Durability 
e Versatility of Application 


*In tractor production Roxaprene has been found 
to cut 3 hours from regular finishing time. 


ROXALINéviéé FINISHES 


P O R ATED 
ELIZABETH, F @ NEW JERSEY 





for PROVEN RESULTS specify 
Lists 


McGRAW-HILL l 
ailing 


You can save time, avoid needless expense, increase your results by having 
McGraw-Hill Lists do your mail advertising job! 


Three quarters of a century of practical experience is made available to you when you turn 
your direct mail jobs over to McGraw-Hill. And these seventy-five years of leadership in the 
development and perfection of lists assures you the maximum results at the lowest cost per order 
or inquiry. 


Those who are acquainted with mailing lists know that year-after-year acceptance of lists 
does not come by chance or luck. Accepted lists, like McGraw-Hill’s, hold their places by merit 
alone. Nor does success one day guarantee success the next. Vigilant eyes must constantly add 
new names, delete, change, check, recheck, etc. Inferior lists are dropped as soon as short 
comings are noticed . . . “good lists” yield to better lists. 


For seventy-five years expert list users have 
preferred McGraw-Hill by long odds. No matter 
how few names you use—whether your business is 
large or small—the best lists, McGraw-Hill Lists, 
are the most economical in the long run. 


The world-wide reputation McGraw-Hill has 
earned as builders of the finest mailing lists was 
born of constant research in our office and in the 
field—constantly adding new names . . . develop- 
ing new markets, new avenues of revenue for direct 
mail list users. 


McGraw-Hill Mailing Lists are built—and con- 
stantly maintained—to provide, as accurately as 
humanly possible, complete rosters of the indus- 
tries we serve. 


Investigate their tremendous possibilities in 
relation to your own product or service. Your 
specifications are our guide in recommending the 
particular McGraw-Hill lists that best cover your 
market. When planning your industrial advertising 


ME 
and sales promotional activities, ask for more facts 
Mc D RAW-H | LL or, better still, write today. No obligation, of 
course. 
DIRECT MAIL LIST SERVICE 


Direct Mail Division, McGraw-Hill Publishing Co. 
330 West 42nd Street, New York 18, N. Y. 


Please send me, at no cost, mailing list information that will cover 
my markets 


McGraw-Hill Publishing Co., Inc. |x» 


Company .... 


DIRECT MAIL DIVISION 


Address 


330 West 42nd Street New York, N, Y, | 7744 


Product or Service 





€ Tube fittings seem very simple until the 
actual job comes up of selecting the right one 
for a specific tubing application. Then there are 
a number of factors to be considered. 

To simplify fitting selection, especially for 
the new man, Imperial recently published a 
series of Basic Data Sheets on Tubing Connec- 
tions. These sheets give such basic information 
as—how to recognize various types of fittings 
—how they are assembled — types of tubing 
with which each is used—typical applications 
—advantages of each fitting—and stock sizes. 

Large color illustrations show each type of 
fitting before and after assembly, providing a 
clear picture of how the various fittings work. 


These Data Sheets have now been reprinted 
in one bulletin to provide helpful information 
on fittings in easy-to-use form. Your copy will 
be gladly sent on request. Ask for Bulletin 345. 


"n a 
it 


SO THAT FITTINGS MAY SERVE YOU BETTER 


Ever since 1905, when Imperial pioneered Flared 
Tube Fitting, this company has played a prominent 
part in the development of more efficient tubing con- 
nections for industry. 

Imperial today has one of the world’s broadest tube 
fitting lines—containing some 1500 sizes, styles and 
types of fittings. And to speed tubing work there are 
Imperial Tube Working Tools for handling virtually 
any tubing connection problem quickly, easily and 


efhciently. Depend on Imperial quality. 
EMBLEM OF QUALITY ; P P " 3 


IM PE RI A Headquarters for Tube Fittings 
and Tube Working fools 


Phones Tf 3i 
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Reg. U. S. Pot. Off, 


COULD YOU possibly wisH 
IN A SOCKET CAP SCREW? 


Of course it is made of high-grade alloy steel — 
of course it is specially heat-treated. But the "Un- 
brako" Socket Cap Screw is outstanding in "extra 
features", too. Accurate as a seven-day clock — 
strong as a couple of elephants. Smooth and neat 
as a fine piece of jewelry. And the knurled head 
makes a firm grip a cinch — even for oily, greasy 
fingers. |t can be screwed into place faster . . . 
saves you time and trouble . . . Realy — what more 


could you possibly wish? 


AND THE 
"UNBRAKO" SOCKET SET SCREW 


Here again are outstanding quality 
features of strength, accuracy, hard- 
ness — plus the fact that it's a Self- 
Locker, because those knurls "dig-in" 
and hold tighter than a bull-dog, 
can't be shaken loose! 


Both screws come in sizes from No. 
0 to I!/; " in diameter, full range of 
lengths. Want more information? 
Write for our "Unbrako" Catalog. 


Knurling of Socket 
Screws originated with 
"Unbrako'" years age. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA, 


BOSTON © CHICAGO © DETROIT œ INDIANAPOLIS  * 





BOX 545 


ST LOUIS e 


SAN FRANCISCO 


i ` i 945 ), 
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dia synthetic 


Aca Division, 


Products 
— Felt Works, 
Processors ot Syn- 


thetic Rubber, Sheets, 


d 
Extrusions, Molde 


Parts 


ex for you. This versatile material . 
HE gineered by Western Felt Works ...c 


Do you have a need for a material 
that resists heat? .. . Oil? . . . Water? .. 


Does your product call for gaskets >... 
"pads?...washers?...channels?. 


weathérstripping? . 
"e wicks? .. . seals? 


If so, then Western Felt can do a big job 
.. aS en- 


. machinery mounts? 


be cut to any shape, processed to any 
_ hardness, put to an unlimited number of 
uses. It is resilient, flexible and compres- 


Ef 


What's more, the uses mentioned above 
are only a small patt of Western Felt's 


^ present-day applications, and new ways 


itareconstantly being discovered. 
et Western Felt Works engineers help 
determine how to make profitable use 


of Felt. Write us.today. 


WESTERN FELT WORKS 


— — Avenue, Chicago 23, Illinois 
^ Bronch Offices in all Principal Cities 


HARRLARPUÜNI — t — 


of Wool, Hair or Jute Felts 


= - 
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flere's 


| the Book 
; you've been waiting 
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Me 


ENGINEER OF AIRCRAFT MANUFACTURER SAYS: 
‘| am pleased to say that it is the best com- 


... read what “just a few í Oen E — 
recipients say about it: sECISIO Wi 
PRBS FORMINE 


desired.” An exclusive, improved process designed and 
EXECUTIVE OF A METALS SUPPLY CO., SAYS: engineered by TECKNA makes possible close 


We find it the most understandable and practi- tolerance forming in production quantities. 
cel publication of its type which has ever come 


to our attention." Any intricate cylindrical shapes formed from 
Note: The above are only several of many such thermoplastic and thermosetting materials are 
letters received by us within the scope of the newly developed plastic 
forming machinery. Results offered by TECKNA 


í i h i b 
À 40 page, flat-opening, flexible-bound Reference ave never before been accomplished 


Book that should be in the hands of every Engineer | Convincing performance records and samples 
who specifies or uses Bronzes. Due to the cost of | are available to prove the close tolerance and 
preparing and producing this useful book, we can | precise forming available thru TECKNA. 

D -— — — I" pt it in — E TECKNA operates its own tool room, makes 


fill-in and mail us the coupon attached hereto—and — 
— —— —— cylindrical shapes, balls, rods, pulleys, indus- 
remember, there's over 35 years‘ experience in cast- — — 

ing Bronzes behind us. product parts. 


Send for Bulletin PE outlining the completeness 
Fill in, tear off and Mail — 


American Manganese Bronze Co., 
4705 Rhawn St., Holmesburg, Phila. 36, Pa. 


Please send me a copy of your brand new | PLASTICS 


‘Reference Book of Bronze Casting Alloys" 
TECKNA company 


FABRICATORS OF PLASTICS 
223-01 Northern Boulevard, Bayside, L. I. N. Y 


Phone Bayside 9-5302 Branch Factory—West Warren, Mass. 
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Steel Lockers + Steel Office Equipment * Steel Library Equipment * Special Steel Pro 


PRopr 


A place for everything .. . and everything in its 
place! For a permanent solution to your inven- 
tory and stocking problems, remember to spec- 
ify Berger Steel Shelving—the shelving that's 


adjustable, portable .. . economical, long lasting. 


With this modern steel shelving, both hori- 
zontal and vertical partitions can be installed 
or removed with a minimum of time and effort. 
Stocks of parts and materials can be re- 


arranged quickly, efficiently and economically. 
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Berger’s wide standard line of steel shelving, 
bins, racks and display units is certain to 


meet them. 


Berger engineers—widely experienced in set- 
ting up complete stocking and storage facili- 
ties—are ready NOW to cooperate with you 
in every way possible. Write to: Berger Manu- 
facturing Division, Republic Steel Corpora- 


tion, Canton 5, Ohio. 


l... when you use faga STEEL SHELVING 


Whatever may be your storage requirements, 


| Shop Equipment * Steel Kitchen Cabinets 


371 





General Offices & Works: Chicagé : e M w York Office 








5 Sizes 


Gas Fired 
Oil Fired 
or Electric 


Ls 


For Hardening Small Parts 


Products being treat- 175 to 2000 Ibs. per hour 
ed in EF Chain Belt : r 
Furnaces, include: Uniformly—Scale-Free—Continuously 


Cap crews The above EF chain belt furnace 
Cears and pinions is scale-free hardening bolts. Hun- 
2 A dreds are in operation handling 
ce A products such as listed at left. We 
Spring plates build them for gas, oil or elec- 
— S aan trically heated. 

Sontag A p Ihe EF chain belt conveyor type 
add m" — furnace is one of the most satisfac- 
— —. tory general purpose furnaces built 
Automotive parts for the continuous. uniform eco- 


E 317 — "d nomical production heat treatment 


of small and medium size products. 


Send for circulars showing the chain belt 
and other types of EF production furnaces 


The Electric Furnace Co., Salem, Ohio 


TAYLOR FORGE & PIPE WORKS 
50 Church Street * Philadelphia Office: Broad Street Station Bldg. 


Tubes, Rods, Wire reduced by rotary swaging to 
your specifications by the pioneer rotary swaging 


machine builder. 


Cuts show various tubes reduced, tapered and 
closed on end by swaging. Solid work up to 5," 
diameter and medium wall tubing up to 214" 0.0 
can be handled 


You benefit from our nearly seventy years’ rotary 


swaging experience 


TS Mot Offi Hi t ompany 


—2 DEPT. 


Gorrington, Conn., USA. 
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e "Impossible" is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own "partners in creating"? 

Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 

experienced engineers know that they can 

rely utterly on K & E transits and levels. 

W Coated lenses for increased light transmis- 

~¥ sion, precision-ground adjusting screws, 

chromium-coated inner center and draw 

tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


... largest 
telephone system 


«+» the world’s 
busiest tunnels 


Drafting, Reproduction, 
Surveying Equipment 
and Materials 
Slide Rules, 
Measuring Tapes. 


re a H » è * 


TI E 


KEUFFEL & ESSER CO. 
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eee design for 
simplified arc 
welding — 


yourself to try Hobart ‘’Simplified’’ Arc Welding, because 
record it established in the production of war materials. 
ed-up production method can be used to advantage in 
ials for peace ... especially if you're in a highly 
ld and manufacturing products from metal. Let us show 
Arc Welding,” 
ign for arc welding . 

/ the Hobart ''Sim- 

Just 


below 


al Design for how easy it is 


. and how you dan increase 


coupon 


etails! 


Hobart Bros. Co., Box PT-125 
Troy, Ohio 


125, Troy, Ohio 
on on items checked. Also, 
ign for Arc Welding. 


m \ 
Vest Pocket Guide | Check here 
rive Welder 


m Gas Engine D 
A.C Transformer Welder 


Hobart Brothers Co., Box PT- 


Please send me pienam E 
tell how to ge! **Practical Ves 


FREE! Weldors 


Only 


Generator 
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How to Fuse 


SAFETY AND SAVINGS 
Into a Fuse Head Design 


T’S done with Aico engineer- 

ing and Aico cold molded 
plastics. The excellent electrical 
properties and economy of Aico 
cold molded materials make 
these the No. 1 choice for a 
variety of applications in the 
electrical field. 

In this 200 amp. Bulldog 
safety fuse head—Aico No. 1 
cold molded material provides 
the necessary high arc- and 
heat-resistance for safe, de- 


MOLDING METHOD ‘ 
Aico’s cold molding E 
a wide range 9 : 
materials plus 


iding oet eco t 
molc sally sul 

es ecia 
head 1s Y n 


ctrical 
wall sections - 


*This co 


produc 


mical c 
o this m 
requir 


mpletes 
lication 


pendable operation. 

Aico, pioneer in the cold 
molding process, has more than 
30 years of experience with all 
kinds of plastic materials 
and molding methods. 

If you’re looking for product 
improvements—for electrical or 
other industrial uses—consult 
Aico about the advantages of 
plastics. Aico’s experienced sales 
engineers will be glad to discuss 
your problems with you. 


jities perm Lu 
s rapic 


ction : 
Xf molding meth niform 


tsu 
ethod because of its 
ements. 


a i a i atti. ae 


our serie : 
rite for 
s. W h 


d form for 


ále ont ad, please! 


letterhe 


30th Yeor 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport * Cleveland 
Detroit * New York * Philadelphia 


` C e 
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Whether your interests lie in large fabrica- 
tions or small ones, our facilities are ideally 
suited to your job. In many instances, weld- 
ments are more economical and give better 
performance than other methods of construc- 
tion. An American Welding engineer will 
gladly help you on problems of design so 
that you, too, may enjoy the advantages of 
welded construction. 


AMERICAN WELDING & 


MANUFACTURING CO. : WARREN, OHIO 
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Silver soldering, because of its speed, economy, and 


durability has replaced for many purposes former 
methods of soft soldering, high temperature brazing, 
welding, riveting or bolting. Cast and forged con- 
structions, in many instances, have been replaced by 
the faster and less expensive method of fabricating 
two or more easily joined parts, soldering them to- 
gether, then finishing to dimension. 


Modern alloys and light gauge metals, likely to be 
damaged by high temperature brazing or welding, 
have been particularly aided by the use of low tem- 
perature, fast spreading silver solder. Likewise, the 
use of preformed rings or washers has materially 
speeded up straight line production. 


In cooperation with industria! engineers, the D. E. 
Makepeace Company has developed a wide variety 
of precious metal solder alloys to meet practically 
every industrial requirement. These solders flow easily, 
penetrate deeply, and diffuse evenly. The joints so 
affected are stronger, in most instances, than the parts 
joined and the junction is durable, ductile, leak proof, 
corrosion resistant and high in electrical and thermal 


conductivity. 


To help you with any problems which you may hove, 
we maintain a fully equipped research and testing 
laboratory as well as a staff of thoroughly experienced 
metallurgists, chemists and consultants who will be 
pleased to assist you with any problem you may have 
to the full extent of their facilities and ability. Your 
inquiries are cordially invited. 


, PRODUCTS € 


SHEETS - WIRE - * TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 
MAIN OFFICE AND PLANT * ATTLEBORO, MASS. 
New York Office, 30 Church Street Chicago Office, 55 East Washington Street 


2 
A 


| 


| e 
an example of an intricately designed insulator produced in quantity g ed 


by Universal. Universal porcelain insulators have a high dielectric factor, 


high compressive strength. They ore unaffected by arcing, heat, cold or 


YOU BET WE CAN: We 
make SHAPES exclusively . . . short or 
long runs — all kinds, colors, sizes — with 
all the strength, dielectric qualities, light 
weight and machinability of laminated 
sheets, rods and tubes. 


ndover Kent 


YOUR BEST SOURCE FOR 


fumes. They will not corrode, carbonize or oxidize. You can depend on | UNBREAKABLE * LIGHT - NON-ABSORBENT 


Universal insulators to provide long life and sotisfactory performance in 
your electrical equipment 


Specialists 


THE Uj NIVERSAL CLAY PRODUCTS C0. in SHAPES laminated from resins and fabrics (glass, synthetic or cotton) 


to — —— of e ED indvstria € —* 
your shape requirements. We pr ly can submit somples similar 
1545 FIRST STREET SANDUSKY, OHIO your needs. Write to Andover Kent, New Brunswick, N. J. — TODAY! 
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Ship it 

in a 
Wirebound 
and get 
all 

four. . . 


Virebound Box Manufacturers 
Association, Room 1820, Bor- 


land Building, Chicago 3, III. 


Strength ... Wirebound Boxes and 
Crates are designed to take all of 
stresses, strains, shocks and stack- 
ing loads encountered in shipment 


and warehousing. 


Lightweight...modern Wirebound 
Boxes and Crates add the strength 
of steel to lighter construction to as- 


sure maximum product protection. 


Ease of Assembly...Wirebound 
Boxes and Crates come to you at 
least two-thirds assembled, and 
most sizes can be made-up, ready 


to pack in less than a minute! 


Save Shipping Room Space... 
Wirebound Box and Crate mats 
store flat and may be assembled in 


but a few moments as needed! 


Send today for your free copy of 
this 24-page book, “YOUR 
PRODUCT... How to ship it safely 
and at lower cost.” Here are a few 
of the important points covered ... 


@ how to reduce 
shipping charges 
with a Wirebound 
that safely elimi- 
nates excessive 
weight! 


€ save 50% or more 


€ gain greater 
strength, eliminat- 
ing costly loss and 


damage claims! 


€ save valuable 
space in your ship- 
ping department! 


BOXES & CRATES Iur 
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BERR ek. SRR Ca 


PAGE Stainless steel wire—round, flat or 
specially shaped—is today being used 
in fabricating hundreds of products 
which seem wholly unrelated to wire. 
New uses are constantly being found. 
And where wire is so used, it is effect- 
ing production short-cuts—reducing 
production costs. 

From long experience, PAGE is often 
able to advise about applications—as 
well as supply the wire. 

While specializing in stainless steel, 
PAGE also draws wire of high or low 
carbon steel, Armco ingot iron and 
special alloys. Shaped wire in section 
areas to .250” square—widths to 34”. 

If there is a possibility of using wire 
in the making of your product, it will 


pay youto... 


Get in touch with Page! 


Monessen, Pa., Atlanta, Chicago, Detroit, Denver, Los Angeles, 
New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 





Shaping product and package 
to suit the consumer 


22 development 
and design 
elements 
assuring a big 


buying market 


Here is a sure-fire approach to 

the salability of your product 

a new marketing technique which 

hits each development-aspect all 

the way down the line and trans 

lates it into a feature which will 

ensure the inherent marketability 

of the commodity. This book 

brings you the first organized 

treatment of the new essential 

business function which takes the 

guesswork out of measuring pub- 

lic reception, and assures your 

product the sales that are expected. 

It touches on the technical details of consumer needs and use, habits and 
preference, the most successful sizes, shapes, colors to use—it presents the 
author’s well-known “pre-search’’ technique, and considers every aspect of 
marketing, performance, physical form and production in their relation to 
the sales appeal of the product, so uct no chance is overlooked to achieve 


greater marketability 
Just Published! 


DEVELOPING 
MARKETABLE 
PRODUCTS 


AND THEIR PACKAGINGS 
By BEN NASH 


Product Development Consultant; Lecturer, New York Univer- 
sity, Marketing Department; Pratt Institute, Department of 
Industrial Design. 


404 pages, 534 x 834, 80 figures, $5.00 


This book not only includes all the small technical details of package desig! 
such as items to be included on informative labels, factors in glass packag 
design, an outline of the Munsell Color System, and so on, but it rolls à 
the diverse, hitherto highly specialized knowledge on the subject of product 
marketability into one workable sales-building program, integrating the pr 
motive talents of the market analyst, copywriter, packaging expert, artist 
designer, salesman, etc., and outlining an executive plan for a product 
development department 


Covers the modern product and package develop- 
ment job with practical pointers and methods on: 


Analysis of consumer needs and use, and buying habits 
Competitive considerations 

Sales promotion and selling methods 

Legal requirements 

Trade-marking, branding and commodity message 
Installation, operation and performance 

Design appearance strategy 

Size, dimensions and shape 

Materials and construction 

Color selection, texture 

Typography and type selection 

Design obsolescence 


for 10 days’ examination on approval In 10 days I will send $5 
plus few cents postage, or return book postpaid ( Postagi 
cash orders.) 

Name 


Address 


City and State 





Ts 
WOLVERINE 
F'STRUFIN 


MAKES NEW AND VITAL 
CONTRIBUTION TO 


| 
i 


INDUSTRY 


A new application of TRUFIN makes its appearance in a machine 
destined to revolutionize the practice of pressing dresses in the drycleaning field. 


PI d 
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A coil of TRUFIN forms an important element of this dress finisher, made by 
the Excelsior Machinery Co., Detroit, which enables an operator to press two to 
three times as many dresses as was possible heretofore. 


The coil (carrying steam) serves as a heater for the air that is blown over the 


finned tube to the garment above. 
This demonstrates another poten- 
tial use of TRUFIN—the integral 
finned tube—which lends itself 


to fabrication into many forms to 
meet a variety of requirements. 
Consider its possibilities in con- 
nection with YOUR product. It 
represents an economical means 
of gaining increased surface area 
in compact space. 


SPECIFICATION OF THE COIL 
Coil, 19" diameter e Made of 
high finned copper tubing e 7 
fins per inch e 7$" root dia. of 
tube, with .049" wall e Approxi- 
mately 15' in length. 


W LV. ERINE AMONG WOLVERINE REPRESENTATIVES 


TUBE DIVISION 


A. W. E. CAMPBELL 
P.O. Box 1041 


eo 
CALUMET & MECLA | V. V / CONSOLIDATED COPPER COMPANY Dayton 1, Ohio 
LA J Serves southwestern Ohio c^ 
westerly section of West = = 
Virginia and the entire d T. 
141] CENTRAL AVENUE * DETROIT 9, MICHIGAN — Colt I 
Telephone FULTON 63/0 Le — 


Southwest—Republic Supply Co., Houston, Texas 
379 


In Canada—Unifin Tube Co., London, Ont. 


Propuct ENGINEERING — DeceMBERr, 1945 





FELTERS when you're looking for 
PRECISION in Cut Felt Parts 


Accurate cutting is an essential in producing good cut felt parts— 


but only one of the essentials. Proper blending and processing of the 
felt itself are of even greater importance in meeting the exact 


requirements of most felt part applications. 


That is why it is wise to buy from a company which controls ever) 
step in the manufacture of parts — The Felters Company. Felters 
start-to-finish supervision insures precision — means less waste, less 
cost, greater speed in your assemblies. Send for Felters Precision Cut 


Felt Parts Manual. It makes ordering easy. 


THE Felters Company 


210-E SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit © Sales Representatives: Dallas, Nashville, Si. Lo 
Mills: Johnson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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PEWTERERS : 


S nee metal-workers of the Middle 
Ages proudly stamped their products 
with the insignia of their guilds. These 
elaborate coats-of-arms were the buy- 
er's assurance of superior craftsman- 
ship in metal. Today, at The Cold Metal 
Products Company, the production of 
cold-rolled strip steel is held consistent- 
ly at standards of precision any guilds- 
man would have envied. Fabricators 
of metal parts know the mark "CMP" 
means the utmost in quality and econ- 
omy, delivering more useful feet per 


hundred . . . more parts per ton. 


ASS FOUNDERS 


THE COLD METAL PRODUCTS COMPANY 


— 


THE COLD METAL PROCESS CO. 
YOUNGSTOWN, OHIO 


— — 


m MAXIMUM PRODUCTION PER TON 


Py Š * 
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* The relatively "simple" 
rubber-to- metal part 
indicated by the cross- 
sectional drawing above 
requires the complex, 
multiple-covity mold 
illustrated o! the right. 


The "simple" rubber-to-metal part is not necessarily free of complications in producing it. As 
the above example illustrates, an intricate, multiple-cavity mold is required to produce the 
part that looks so “simple.” 

First consideration is the combination of conditions under which the finished part is to function. 
Next comes the design and manufacture of the mold to produce it. Then the correct compound of 
rubber or rubber-like material must be determined to meet both the molding and functional require- 
ments. Exceptional precautions must be taken to prevent heat expansion from causing variations 
in the mold cavities, and often the mold cavities have to be registered individually with each 
other. Those and other related problems must be brought into “harmony” by modern techniques of 
the rubber industry. Briefly, it is à combination of "know-how" factors available here at “ORCO” 


that is causing an unprecedented demand for ouf services from à wide diversity of industries 


ORCO-OPERATION is a one word 

designation of complete cooperation 

in engineering and manufacturing 

mechanical molded and extruded 

rubber parts including rubber-to- 

metal adhesion parts .-- all available 

at The Ohio Rubber Company. | — BRANCHES: DETROIT * NEW YORK * CHICAGO 


INDIANAPOLIS . WASHINGTON . CLEVELAND 


—— - — 


— 
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BUT THEY SAY CORNING SUPPLIES 
4 ENGINFERS WITH EVERY ORDER / 


SPECIAL CORNING SERVICES 


SAVE 


T’S quite a job getting a new electronic product into 

production. Materials, methods and prices buzz 
around your head like a bunch of bees. But you don’t 
tave to solve your problems all alone. For Corning has 
bur special engineering services to help you: 


l. Sales Engineers— To keep you in touch with latest develop- 
ents and explain your problems to Corning’s technical experts 
rt prompt solution. 


1. Prod 


Kesearcl 


ict Engineers— Technical men who translate Corning 
in Glass into practical applications which may solve 
your particular headaches. 


| Plant Engineers— These men are anxious to see you get the 
*st possible price on your order. They often point out changes 
n design which reduce costs. 


Note 


Process 


YOU 


LOTS OF GRIEF! 


4. Technical Service Engineers — These men get you started 
right. They help your people lick the production bugs. 


Of course, Corning Electronic Glassware also means 
thousands of glass formulae so you can get the right 
one for your job. It means Corning’s unique metallizing 
process forming a permanent bond between glass and 
metal. Tubes, bushings, headers, etc., can be soldered 
in place to form permanent hermetic seals. It means 
an entire plant at Bradford, Pa., devoted exclusively 
to the manufacture of electronic specialties quickly, 
in large quantities. To get the fastest service in solving 
your pet problem, write, wire or phone Electronic 
Sales Department, R-12, Technical Products Division, 
Corning Glass Works, Corning, New York. 


The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metallizing 


Can be soldered into place to form true and permanent hermetic seals. Impervious to dust, moisture and corrosion 
E 


Í 


Metallize 


tors 


) st 


d Tubes for 
pacitors, 
lard sizes 

"sie. 
ed for 


ment. 


Metallized Bushings 
Tubes in 10 standard 
sizes, 5$" x 44” to 1” 
x 47%" in mass pro- 
duction for immedi- 
ate shipment 


| 
ORNING 


~MeCANS 


) " » 
lesearch in Glass 


URODU( 


*PYREX", *VYCOR" and “CORNING” are 


Headers— The best 
way to get a large 
number of leads ina 
small space for as- 
sembly in one oper- 
ation, 


Eyelet Terminals 
Single or multiple 
eyelets permit design 
flexibility. Standard 
items readily avail- 
able in quantity 


Coil Forms— Grooved 
for ordinary fre- 
quencies —metallized 
for high frequencies 
In various designs 
and mountings. 


ectronic Glassware 
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VYCOR Brand cylin 
ders—very low loss 
characteristics 
Stands thermal 
shock up to 900°C 
Can be metallized. 


res 


egistered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. Y. 





foe SYNTHETIC SAPPHIRE. 


has Proved its Worth 


— — 


In Such Uses As... 


O09 
9c racy of precision imstruments, 


BEARINGS which ensure accu- 


/ THREAD GUIDES which resist the 


S 


abrasive action of synthetic 


and natural fibers. 


PRECISION GAGES which main- 
tain dimensional fidelity and 
outwear steel faves ovel 100 


times 


OIL BURNER NOZZLES which re- 
taim constant orifice size and 
resist the deposition of carbon 


on their hight polished surfaces, 





LiNDE Synthetic Sapphire 


Has These Features 


. Hardness = 9 Mohs’ seale 

. Pensile strength = 65.000 psi 

. Resistance to commercial chemicals 

. Dielectric constant 7.5.10 

Melting point 2.030 dev. €.. 

. Phermal conductivity = 0.007 dee. 
em^em 

. Can be bonded to metals 


> | conomical flame-fabrication in rod 
form 


Write . .. Fell us your problems of wear in industrial 
equipment — our engineering staff will 
advise you whether or not svnthetie 
sapphire can help in the solution. 


“Linde” is a trade-mark of The Linde Air Products Company 


BURNISHING WHEELS which pro- 
duce high polish on non-ferrous 


metals. 


PHONOGRAPH NEEDLES which 
reproduce faithfully over long 
periods of time without dulling 


their fine highly polished points. 


WIRE GUIDE DIES which maintain 
size and shape of opening 


avainst constant friction. 


GAGE POINTS which remain 
-inootli and. dirt-free for accu 


rate vastis, 


Half boules, 
weighing up 
to 150 carats 


Rods 0.065 in. 
to 0.125 in. diameter 


Choose From These Two Forms 


THE LINDE AIR PRODUCTS COMPANY 


BUY UNITED STATES VICTORY 
BONDS AND STAMPS 


Unit of Union Carbide and Carbon Corporation 


UCC) 


30 East 42nd Street. New York 17. N. Y. 
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Use Panelyte Fabricated Parts. 


ai] 


‘where corrosion is a Problem 






























p... laminated plastic parts are not 
affected by water, brine, oil, ordinary 
solvents, coolants, ketones, esters, weak 
acids or alkalis. Having good electrical 
properties combined with unusual struc- 
tural strength, dimensional stability, and 
excellent heat resistance, Panelyte is 
thoroughly dependable and adaptable. 
Easily machined to exact specifications, 
weightsaving Panelyte parts are mass- 
produced in our new plant. 

Our policy of working closely with 
customers' engineering departments en- 
ables us to give designing aid, and from 
performance data on hand, to make ac- 
curate estimates on the service life of 


proposed applications. 





Inquiries are invited on sheets, rods, 
tubes, and molded as well as fabricated 
parts. Write for factual "Engineering 
Data Book". 





Typical examples of lathe turning, grooving, printing, milling, 
Vu and die-punching. 


—— e 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
Los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. 


* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 


— 


Yi CMU 
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Write FOR CATALOG o Sead BLUEPRINTS 


SAVE WITH 


AKE STOLPER "your sheet metal department." It pays! The 
complete range of STOLPER Sheet Metalengineering in- 
cludes: 1—PRODUCT Engineering; 2—METHODS Engineering; 
3. PRODUCTION . . . services founded on 38 years of "know 


how" ... So practical, versatile, flexible and diversified that vou 


Welded Frames 


are assured of maximum efficiency, accuracy, quality and economy. 
By using STOLPER production facilities you benefit by the most 
advanced techniques in metalworking. STOLPER specializes in 
tanks, housings, hoods, cabinets, fenders, continuous hinges and 


other sheet metal parts and assemblies . . . any size, any metal! 


Let's discuss your fllans.. in condécience. . , NO OBLIGATION! 


Engine Hoods, Enclosures 


Radiator Shells, Cabinets STEEL PRODUCTS CORPORATION 


3206 W. Fond du Lac Ave., Milwaukee 10, Wis. 


TWENTY-FIVE YEARS 


SPINDLE BUILDING EXPERIENCE 
lies behind the design and production of 


Mos 


These fine Spindles with 
POPE SYSTEM SEALED-IN LUBRICATION 


are designed and built for Machine Tools, 
Woodworking Machinery and other ap- 
plications requiring precision spindles. b : EC | 3 3 
Send us sketch or outline drawing of 1 jew o e a ^ na e GOOD DESIGN 
the spindles you require. — v ^ | 


mendations ond quoter a aa - à P/ DESIGN Pnopucrs ron 
DA RESISTANCE WELDING ... 17 PAYS 


An axiom of the Resistance Welding field is, “Almost 
any metal product can be Resistance Welded, # st is designed 
for Resistance Welding." 

Poor design in a product reduces the resultant efficiency 0! 
Resistance Welding. Proper design means that a product cán 
be joined by Resistance Welding faster, cheaper and stronger 
than by any other method. Equally important is the design o! 
the Resistance Welding tip used on the job. To be efficient 
it must be of the proper alloy, correct in shape and ade- 
quately cooled. 


To make available these important Tip features is the job of 
S-M.S...suppliers of "Unusual Alloys for Unusual Applications 


S-M-S CORPORATION 


1165 Harper Ave., Detroit 11, Mich. 


POPE MACHINERY CORPORATION — — 

ESTABLISME EJECTOR TYF AL T-A LD HOLDER FAM WELDER WHEEL 
261 RIVER STREET » HAVERHILL, MASSACHUSETTS TION j FLASH. WELDE DIE SPECIA ef ^t Te 
BUILDERS OF PRECISION SPINDLES 


"Unusual Alloys for Unusuol Applications" 
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Let^s see what Pomet can do? 


Pomet can press intricate parts like these from metal 
powders to meet rigid specifications. 

Pomet can eliminate all or most of the subsequent ma- 
chining by holding close tolerances. 

Pomet can give you special characteristics to order such 
as hardness, ductility, density and wear resistance. 


Pomet can produce parts on a mass precision basis, saving 
you time and money and helping you to meet accelerated 
reconversion demands. 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


By doing many intricate jobs quicker, Pomet Powder 
Metallurgy earned the right to be called one of the big 
bottleneck busters of the war. Now Pomet is helping 
manufacturers keep up with peacetime schedules. 


If you are interested in the quantity production of small 
parts of bronze, brass, iron, steel and other metals or 
special alloys, it will pay you to see what Pomet can do. 
We shall be pleased to quote if you will specify quantities 
and will send us blueprints and specifications. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL 


40-44 Greenpoint Ave., Long Island City 1, N.Y. 
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BRONZE CORPORATION 


2341 Book Tower Bldg., Detroit 26, Mich. 





TWO MODERN BLACK FINISHES 
PENTRATE 


(Rust Resistant) 


(Phytanium Blended) BLACK 


The Only Patented 2-Bath Process for.. STAINLESS STEEL 
(Pat. No. 2,192,280) CAST IRON 
BLACK for STEEL MALLEABLE IRON 


The war department specified PENTRATE and PX for blackening of many weapons and other im- 
portant war materiel during World War II. In accordance with these orders, hundreds of PEN- 
TRATE and PX units operated in army ordnance camps throughout the U. S. and overseas. Here 
PENTRATE and PX proved their supremacy. 


War-proven applications of PENTRATE and PX point the way to hundreds of new peace-time 
uses. 


Write for a Free Catalog or Send Sample Parts for Free Treatment 


HEATBATH CORPORATION ^ 


SPRINGFIELD 1, MASSACHUSETTS — — Sd 
IN CANADA —William J. Michaud Co., Ltd., Montreal 


Let us tell you about our 
unusual service to manufacturers 
requiring small sheet metal parts 


SEND FOR NEW CATALOG 


ATERBURY 


METAL PART 


— 


— — — -— 


WATERBURY COMPANIES, INC. 


FORMERLY WATERBURY BUTTON CO,, EST. 1812 


DEPT. L, WATERBURY, CONN. 
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READY TO START ON NEW. Souchon 


NOW! 


Back from the production battlefront Sil-Fos and Easy-Flo ore 
ready to help you with new metal joining ideas. They are ready 
to show how production rates can be boosted—and how costs 
can be greatly reduced. 


Ways of getting maximum benefits from these two versatile 
alloys have been crystallized during the last few years into 
definite brazing procedures. The full value of alloy preplacement 
has been brought out—fast heating and handling have made it 
possible to take full advantage of SIL-FOS and EASY-FLO'S 
low brazing temperatures and fast brazing action. 





No matter what your problem is—making a few joints by torch 
or a hundred thousand by an automatic heating method—joining 
ferrous, non-ferrous or dissimilar metcls—using brazed cc*- 
! struction in place of casting, forging, machining from solid, 

riveting, bolting or threading—it will pay to find out how SIL- 
i FOS and EASY-FLO can help you make better joints at lower 
i cost. Deliveries are again approximotely back to normai. 


BULLETIN 12-A GIVES FULL DETAILS 
it tells what they are and how to use them to best advantage. 
if you have a metal joining problem send us samples——we'll 
gladly give our recommendations. Write us if you'd like an 
engineer to call. 


82 FULTON ST., NEW YORK 7, N. Y 
$odqpon Cono ^ Cheege tos Angetes Cot Providence Èe Faronte Conede 
Agents in Principal Cities 














To get full benefit of the low 
flo nts of SIL.FOS (1300 F 

ond rASY.FLO (1175*F ) you 
need o flux that also functions 
ot o low temperature. HANDY 
FLUX storts to fuse and dissolve 
oxides at 800°F., and at 1100°F 

is entirely fluid, and dissolves 
oll refractory oxides rapidly and 

completely > 


POWER COMMUNICA- 


3 or 4 Con 2,3, 4, 5 or 6 
ductors,12,14 


l6orl8 gauge or 23 gauge. gauge 


Complete Specifications on Request 


HEATER 
CORD TION CORD CORD 


2 or 3 Conduc- 
Conductors, 22 tors, 16 or 18 


The PUNCH You Need to Win 
MORE Buyers for your product... 


KELLOGG Koiled Koid 
VIWAAAA NVI 


THE AMAZING CORD THAT S-T-R-E-T-C-H-E-S WITH EASE 


N THEN CURLS INSTANTLY OUT OF THE WAY 


Here is the most remarkable innovation 
in electrical cords in years—a cord with 
a functional design that's years ahead 
— a cord so visibly better than any ever 
offered that it will do these things for 
your electrical products: (1) Greatly 
enhance their eye-appeal and utility, 
(2) Give your products practical, easy- 
to-see advantages over other similar 
products, (3) Give them exclusive dis- 
tinctiveness that will add punch and 
power to your sales and advertising 
story, (4) Help you sell more goods. 
Kellogg Koiled Kords can provide 
these advantages to any electrical prod- 
uct where portability or movement 


requires a flexible cord. They quickly 
stretch to approximately six times their 
normal contracted length... and retract 
instantly as tension lessens. They elimi- 
nate dangling, tangling and kinking 
And the retractable feature is achieved 
by permanently molding the rubber 
covering into spiral shape (without re- 
sor! to metal springs, formed wires or 
other mechanical means). 

Developed before the war— prove 
during the war— Kellogg Koiled Koras 
are ready now to add sales appeal to 
your products. Write today for detailed 
bulletin, telling how you can secure 
samples made to your specifications. 


KELLOGG KOILED KORD DIVISION 
KELLOGG SWITCHBOARD & SUPPLY COMPANY 


6624 South Cicero Avenue, Chicago 38, Illinois 
Leading Manufacturers of Telephone Systems, Radio Apparatus and Industrial Electrica Equipment 


i * 
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single pedal > 


double pedal 
wv 


-.- provide simple, effortless 


control of air and hydraulic cylinders 


Hanna Foot Valves provide quick, 
almost effortless control—free hands for 
holding work, feeding or removing 
pieces, and all other things that hands 
alone must do. Consider Hanna Foot 
Valves wherever possible. They will 
speed production, increase efficiency, 
reduce operator fatigue. Soundly de- 
signed for foolproof operation, sturdily 
built of quality materials — Hanna Foot 
Valves will prove a worthy part of any 
machine or operation where they are 
used . . . Write for bulletin. 


"leat«ea- 


. Practically effortless action. 
. No packing to replace. 
3. Easy to maintain. Pipe connections are in 


the base so valve may be completely dis- 
assembled without disturbing pipes or valve 
mounting. 


. Balanced spool. Effort to operate valve not 


affected by varying line pressures. 


. Inside valve parts of corrosion resistant 


materials. 


. All passages in the valve are full pipe size 


or lorger. 


. Available in 3$", /", 34" & I" pipe sizes. 
. For 250 P. S. |. air pressure or 1,000 P. S. I. 


oil pressure. 


- Sturdily constructed of quality materials for 


long service life. 


1765 Elston Avenue, Chicago 22, Illinois 
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TO HELP YOU 


| 


| in designing basic parts 


| for quanity production 


Written by seven authorities, this book gives a completely 

treatment of the design of basic parts for quantity production by dic 
casting, sand casting, screw machine, stamping, die forging, hot and 
cold heading and plastic molding. Along with full explanations of the 
various high-production processes and sound pointers on designing for 
each one of the processes, the book gives many specific rules, amply 
illustrated to show their practical applications, for designing products 
that will lend themselves to rapid and economical mass production 
In Part II various types of products manufactured in quantities at 
moderate or minimum cost are compared, one against the other, in 
many instances with actual production costs and tabular comparisons, 
to show the type of design best adapted to economical manufacture in 


various specific instances 


Handbook 
on Designing for 


Quantity Production 


Prepared and Edited by HERBERT CHASE 


Associate Editor of Aviation, assigned to Wings. 


517 pages, 5'/2x8'/2, 351 illustrations, 54 tables and charts, $5.00 


Now you can avoid the necessity for redesign. Not 
_ Only will you be able to form the original design 
quicker, but now you can be sure to make it 
i 23 : thoroughly useful for more economical production in 
After 24 hours’ immersion large quantities. We ask that you use the book 
* " à " à " once, for an invaluable design pointer on materials, 
in S.A.E. 20 oil, wick specimens for exact design considerations—actual advantages and 
drawbacks—for the various high-production processes, 
or for one of the hundreds of newly advanced, straight- 
forward rules to follow in designing basic parts for 
the different quantity production processes. Use it once, 
and then decide whether this book will remain right at 
your fingertips for instant reference. 


(each .25" diam. x 30" long) of six 


different types of Booth *'*pre- 


scription’ felts were surface- 


drained and then weighed. Oil 


absorption as high as 578% of the Chapters 


. Design of Die Castings 8. Design of Plastic Mold- 


original weight of specimen was 
recorded. 

Various Booth felt tests, by 
independent laboratories, may 
give you new angles on felt. Ask 
for copies of the reports. 

THE BOOTH FELT COMPANY 
475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, Ill. 


APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (Ve 
sales follow-up.) 


ool 


TRADE MARK 


PRECISION CUT 
FELT PARTS 


. Design of Sand Castings 


for Quantity Production 


Design of Screw-Machine 
Products 


. Design of Stampings 
. Design of  Die-forged 


Parts for Quantity Pro- 
duction 


. Notes on and Accomplish- 


ments in Hot Heading 


. Notes on the Design of 


Cold-headed Parts 


ings for Economical Quan- 
tity Production 


. Die Cast or Sand Cast? 
. Permanent-mold and Die 


Castings Compared 


. Which Type of Non-fer- 


rous Casting? 


. Die-Cast or Stamped? 
. Die-Cast or Screw- 


Machine Products? 


. Cold-Headed or Screw- 


machine Products? 


. Die Castings and Plastic 


Moldings Compared 


SEE IT 10 DAYS ON APPROVAL 
Simply mail this coupon 


McGRAW-HILL 


ON-APPROVAL COUPON 


McG AW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 18, N. Y. 


Send me Chase’s HANDBOOK ON DESIGNING FOR Ql 
PRODUCTION for 10 days’ examination on approval 
I will send $5.00, plus few 


cents postage, or return 


paid (Postage paid on cash orders.) 


Name 
\ddress 

City and Stat 
Company 


Position 


ANTITY 


Jays 


2-45 


s 
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DISSIMILAR METALS TO MAKE 


ONE PART...and make if for less 


] 


| LOW CARBON 


With the introduction of the new PROGRESSIVE lines 
of flash welder there is almost no limit to the ease with which 
all kinds of sizes and shapes of parts of even DISSIMILAR 
METALS can be fused together and blended into each other 
to become one solid part. 


Not only do these machines make it easy for the shop to 
produce what the engineer designs, but they also remove 
restrictions on engineering design. Now you can design and 
produce parts composed partly of low carbon, partly of high 
carbon; part high speed and part carbon steel; part stainless 
or other alloys, etc., taking full advantage of the functional 
characteristics of each material — and produce them at the kind 
of costs you are aiming at in this highly competitive era. 


We will be glad to send you Bulletin No. 202 
on the new PROGRESSIVE flash welders. 


olden fa 3050 E. OUTER DRIVE * DETROIT 12 


RESISTANCE WELDING EQUIPMENT 
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PRESCRIPTION for PROGRESS 


DIE CASTINGS 


hon 


MAJOR INGREDIENTS 
IN THE FORMULA 
FOR 


success OF YOUR PRODUCTS 


Combining plastics with die 
castings will give your pro- 
ducts good performance, 
and. increased beauty, and 
saleability . . . that is the 
service rendered to you by 
New Products Corporation 
and Modern Plastics Corpo- 
ration. Feel free to outline 


your problems to us today. 


WNN Indicates Die Castings EN Indicates Plastics 


Two Independent Organizations Dedicated to Your Product! Development 


: NEW PRODUCTS * MODERN PLASTICS: 


C 0 R P 0 R A T POOR SA TOE2U z 


í — 1045 
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PROFESSIONAL SERVICES 


Design 


Development 


Research 


Appliance Design Associates 
Offer 

A COMPLETE PRODUCT DESIGN SERVICE 
Including 


RESEARCH, DEVELOPMENT, STYLING, 
MODEL WORK 
MANUFACTURING PROCESS & TEST 
2362 Main Street Stratford, Connecticut 


ASSOCIATED ELECTRONICS 
COMPANY INDUSTRIAL ENGINEER- 


ING SPECIALISTS 
Engineering Research & Development 
Product Design Market Research 
Sales Brochures Technical Manuals 
Field Surveys Laboratory Analysis 
Complete Engineering Service For AU Industries 
132 Nassau Street, New York 7, N. Y. 


Atlas Tool & Designing Co. 


CONSULTING and PROCESSING ENGINEERS 


Staf of 300 skilled engineers, designers of tools, 


products, special automatic machinery, complete 
production line 


Castor & Kensington Aves., Philadelphia 24, Pa 


JOSEPH STILES BEGGS 


PROFESSIONAL ENGINEER 


Consultant in 
yptical and Mechanical Design 


301 California Drive 
Burlingame, Calif 


DESIGN, Inc. 


of California 
INDUSTRIAL DESIGNERS 
Models 
Engineering Services 
27, 672 S. LaFayette Park Pl., 
Los Angeles, 5, Cal 


Redesign 
Testing 


Sales 


The Consulting Engineer 
C C 


By reason of special training, 
wide experience and tested ability, 
coupled with professional integrity, 
brings to his client detached en- 
gineering and economic advice that 
rises above local limitations and en- 
compasses the availability of ali 
modern developments in the fields 
where he practices as an expert. 


ENGINEERING CONSULTATION AND SERVICE 
Mechanical design, development and engineering. 
Product design, creation and development. 
Plant layout and engineering. 
Production process machinery. 

Design, layout, and detail. 

Wire or write 
347 S. Dearborn St. Chicago 4, Ill. 
Telephone HARrison 4221 


PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
ELECTRICAL PRODUCT DESIGN 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication. 


205 W. Wacker Dr. Chicago 6, Ill. 


SEYMOUR C. HYMAN, Chem. Eng. 


Consultant for Industry on 
MOISTURE AND FUNGUS PROBLEMS 
For the duration of the war, Chief of Moisture 
and Fungus Proofing Section developing and apply- 
ing tropic-proof materials for U. 8. Army communi- 
cations equipment. Now available to manufacturers 
and materials suppliers for consultation on pro- 
tective coatings, insulation and choice of engineering 

materials 


P.O. Box 111 Long Branch, N. J. 


Quick ANSWERS 
to your business problems . . . 


MA'SCELLANEOUS business problems are daily being solved quickly and easily, by 
the use of the Searchlight Section of this and other McGraw-Hill publications. 


The Searchlight Section is classified advertising; you can use it at small cost, to 
announce all kinds of business wants of interest to other men in the fields served by 
these publications. It has long been the accepted meeting place of men with busi- 
ness needs and the men who can fill those needs. 


Whe 


^ you want additional employees or a position, want to buy or sell used or 


surplus new equipment, want products to manufacture, seek new capital or factory 


d 2 
Quick, profitable results! 


or have other business wants—advertise them in the Searchlight Section for 


Departmental Staff 


Production 
Management 


Patents 


Industrial Design Company 


Consultants & Designers 
Creative Styling 
Product Design 
General Drafting 
P. O. Box No. 1732 


Lancaster, Allwine & Rommel 
PATENTS 4 TRADE MARKS 


Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation. Simply ask for ''booklet and 


schedule. '' 
Established 1915 
Suite 461, 815—15th St 


The MARQUISS Co. 


DESIGNERS FOR INDUSTRY 
PRODUCTS DESIGNED 
INSTRUMENTS STYLED 
MACHINES 


95 Liberty St., New York 6, N. Y. 


SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 

677 Fifth Ave New York 22, N 


H. G. WEIGHTMAN & SON 


Consultants 


HI-FREQUENCY 
SILVER SOLDERING 


76 Sylvan Street, Danvers, Mass. 


SEARCHLIGHT 
(Classified Advertising) 
SECTIONS 


are found in these 


McGraw-Hill Publications 


AIR TRANSPORT 

AMERICAN MACHINIS'1 

AVIATION 

AVIATION NEWS 

BUSINESS WEEK 

BUS TRANSPORTATION 

CHEMICAL & METALLURGICAL ENGR 
COAL AGE 

CONSTRUCTION METHODS 
ELECTRICAL CONTRACTING 
ELECTRICAL MERCHANDISING 
ELECTRICAL WORLD 
ELECTRONICS 

ENGINEERING & MINING JOURNAL 
ENGINEERING NEWS-RECORD 
FACTORY MANAGEMENT & MAINT. 
FOOD INDUSTRIES 

POWER 


Machine Design 


Phila. 5, Pa. 


, N. W., Washington 5, D.C. 


ENGINEERED 


VACUUM DEVICES 
GLASS WORKING 


McGRAW:-HILL PUBLISHING CO., Inc. 


330 West 42nd Street € A New York 18, N. Y. 


PRODUCT ENGINEERING 
TEXTILE WORLD 


D . 
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SEARCHLIGHT SECTION 


EMPLOYMENT © BUSINESS 


UNDISPLAYED RATE: 
(Not available for 
10 cents a word minimum charge $2.00 
(See § on Box Numbers.) 
POSITIONS WANTED (fuii or part-time indi- 


vidual salaried employment only), !// above 
rates. 


PROPOSALS 50 cents a 


equipment advertising) 


line an insertion. 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS cere publication New York, 
Chicago or San Francisco offices count as 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if fuli payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including proposals.) 


e EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $7.50 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request, 


AN ADVERTISING INCH is measured 7 inch 
vertically on one column, 3 columns—30 inches 
—to a page. P.E. 


NEW ADVERTISEMENTS received by 10 A. M., Dec. 19th will appear in the issue of January subject to limitations of space available. 


POSITIONS VACANT 


HYDRAULIC Engineer. Leading 
general engineers in England require 
the services of a first class engineer to super- 
intend the hydraulic side of their business 
Experience should cover the design, produc 


WANTED 


firm of 


tion and sales of hydraulic presses of all sizes | 


and types 
machinery. 


accumulators 
giving full 


pumps, 
Apply, 
present 


and special 
particulars of 
past and experience, age, remunera 
tion required, etc., to P-182 Product Engi 
neering 330 W. 42nd St, New York 18, N. Y. 
MECHANICAL ENGINEER and electrical 
engineer Recent graduates nterested n 
development work including design of equi 
ment, construction and operation of experi 
mental models. Men are required with ini 
tiative and interest in experimental work 
Corning Glass Works, Corning, N. Y, 


WITH CR 
neer l 
and mechanical 
machine practice 
Engineer Ideco, 


EKATIVE ability 1 
draftsman. Qualified 


graduate engi 
both structural 
Must know fabricating and 
Permanent, Write Chief 
Torrance, California. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS § $2,500-$25,000 Re 
conversion is creating lifetime opportunities 
This thoroughly organized confidential 

ce of years’ recognized standing and 
on carries on preliminary negotiations 
sory, technical and executive 

the calibre indicated, through a pro 

cedure ndividualized to each client's require 
ments Retaining protected by refund 
provision Identity covered and present posi- 
tion protected. Send only name and address 
for detai R. W. Bixby, Inc., 268 Delward 

Bldg t A Be X. 


pos 


fee 


POSITIONS WANTED 


CHIEF ENGINEER--Mechanical and Master's 

degrees, good executive and organizer ma 
chine tools, automatic machinery, medium and 
heavy machinery, gearing; design, mathemati 
cal analysis, research. PW-184, Product Eng 
neering, 330 W. 42nd St., New York 18, N. Y 
SALES ADMINISTRATOR or top executive 

assistant, experienced in marketing and new 
products, M.E. Cornell University for the last 
twenty ears employed with a firm manufac 
turing and selling technical hardware special- 
ties as executive in the following positions 
vice president secretary-treasurer, general 
manager, sales manager, in charge of manu- 
facturing merchandising, organizing sales 
force, training and advertising. Basic training 
n engineering and sales power plant equip- 
ment. Position wanted in with company manu 
facturing technical semi-technical products 
planning post-war developm PW-188 
Product Engineering 1320. W i2nd St, New 
18, N. Y 


ents 


York 

graduate, 
tual de- 
ecting pro 


CHIEF DRAFTSMAN Techni 

Mechanical 
signing and 
duction of 


cal 

Engineer's degrees; ac 
shop experience l 
many types of machinery; 
organizer, instructor oducer PW-185 
Product Engineering, 40 W i2nd St, New 
York 18, N. , 

ASSOCIATE EDITOR M.E. and M.S, deg 
broad shop and technical experience eng 
neering journals, trade papers, house organs 
PW-183, Product Engineering 0 W 42nd 

St, New York 18, N. Y 


rees 


Curt E. Patton Personne! Engineers 
53 W. Jackson Bivd. Chicago 4 


offer Industry a confidential Personnel Service, 
selecting and presenting men for positions open 
on either a fee or retainer basis. 

Outstanding men in Engineering, Design & 
Research, with legitimate reasons for seeking a 
change, are invited to file applications at NO 
CHARGE, in confidence, so we may present their 
qualifications to our clients. 


Industrial 
designers! 


Do you want to join a company which 
is out to give the buying public of the 
present and future the very best in 
product appearance? If you do, 
General Electric has a career job for 
you. The wide range of G-E products 
for the home offers fertile ground for 
imaginative, diversified designing. In- 
dustrial Designers on our payroll will 
therefore have an unprecedented 
opportunity to employ their talents 
in the creation of designs for G-E 
electrical appliances and apparatus 
and radio cabinets. Write now, giving 
your qualifications, to Mr. M. H. 
Tracy, Appliance & Merchandise 
Department, General Electric Co., 
Bridgeport, Conn 


MACHINE DESIGNER 


With semi-automatic design experience 
and knowledge of machine shop practices. 
Good opportunity for right man in old 
established, progressive organization. State 
age, address, and experience in first letter. 


PERSONNEL DEPT. 
P. O. Box 328 Louisville 1, Ky. 


WANTED 
Graduate 
mechanical engineer 


For product development work in do- 
mestic laundry, equipment and elec- 
trical appliance field. Must have broad 
mechanical background or preferably 
experience in engineering development 
of washers, ironers, dryers, ranges, etc. 
Address 


P-199, Product 
130 West 42nd St., New 


Engineering 


York 18, N. Y 


POSITION VACANT 
Industrial Engineer, or Mechanical Engineer 
with administrative experience in medium sized 
manufacturing plant on control equipment, Must 
know machines, production methods, production 
control, plant maintenance and industrial relations 
Excellent opportunity. Located in north midwest 
Give full qualifications and experience in reply 

All replies will be confidential. 
P-195, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 


WANTED someone capable of deep drawing 
metal shells 16" long by | 5/16 O. D. with a 
wall thickness of approximately .030 from 
sheet to be supplied by us. The shells are a 
product which is continuously used. Must be 
well made and carry a corresponding price. 
If equipped to do this work, please apply to 


P.200, Product Engineering 
830 West 42nd St., New York 18, N. Y 


PRODUCT ENGINEERING — 


ELECTRICAL 
ENGINEERING 
OPPORTUNITY 


Electrical manufacturer of na. 
tionally known motor control 
and power distribution equip- 
ment offers permanent employ- 
ment in application and field 
engineering work to men with 
electrical engineering educetion 
or equivalent experience in sale 
or design of electrical equip- 
ment. Also excellent opportuni 
ties for qualified young men 
without previous experience to 
receive valuable training in an 
essential industry having a bril- 
liant postwar future. Give full 
particulars, including education, 


experience, age and salary ex- 
pected. ADDRESS— 


P-193, PRODUCT ENGINEERING 
520 North Michigan Avenue 
Chicago |l, Illinois 


A well-established, progressive 
manufacturing company near 
New York City requires for its 
metallurgical department:— 


One ferrous Metallurgist 
One Mechanical Engineer 


One Physicist with an elec- 
trical background or an 
Electrical Engineer 


College education necessary. 
Two to five years’ experience 
desired. Positions permanent 
with good opportunities for ad- 
vancement. Write fully giving 
details of your experience, edu 
cation, and salary desired. 


P-197, Product Engineering 


330 West 42nd St, New York 15, N. I. 


:Lo———————OO— — M aa 


WANTED à 
ENGINEERING DRAFTSMAN 


For design and development of Insulation board mill 
equipment and allied machinery. Permanent posi- 
tion. Experience in design of paper mill equipment 
helpful but not required. Location South. State 
availability with complete details of experience. 


P-198, Product Engineering i 
520 North Michigan Ave., Chicag: , Hl. 
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ENGINEERS WANTED 


MECHANICAL 
ELECTRICAL 
CIVIL 


Preferably those with 


EXPERIENCE ADAPTABLE 
TO AIRCRAFT 


LAYOUT DRAFTSMEN 
AERODYNAMICISTS 
STRESS ANALYSTS 


Or others with at least several years of 
engineering experience which will serve as 
a basis for aircraft work. 

Permanent positions are available in the 
engineering of such planes as the Martin 202 
transport, commercial version of the Martin 
MARS, and other new commercial and military 
commitments. Write including full informa- 
tion on education, experience and background, 


to Director of Engineering Personne! 
THE GLENN L. MARTIN COMPANY 


Baltimore 3, Maryland 




































POSITIONS WANTED 


(Continued from opposite page) 


ENGINEER Eig 


















)ESIGN hteen years hy 
draulic, Pneumatic and special machinery 
C. S. graduate, age 39 Excellent back 

ground in procedures, methods and supervis 
ry. Chief draftsman or equivalent position 
esired in North Central states PW-204 
duct Engineering, 520 N. Michigan Ave 
cago 11, Ill 


Just 


NDUSTRIAL DESIGNER released 
Naval officer in charze of important design 

levelopment work during the war 

qualified for assignment as Industrial 
esign Director or Consultant with prominent 
anufacturing concern Possesses varied 
nowledge of manufacturing methods, indus- 


| processes and materials 
a thorough styling 
xperience before war with 
esign and Engineering Company, designing 
€ variety of products and special equip- 
lent. Holder of degree in Industrial Design 
'articularly interested in meeting manu 
whose products need & complete 
overhaul or perhaps constant 
Location immaterial, PW 
ring, 330 W. 42nd St, New 


Capable of per- 
job. Considerable 
large Industrial 


design 
Product 
York 18, 


907 
05 


ATE ENGINEER de 
is machine desi research and 
ent engineer, or general mechanical 
er. Experience includes program man 
machine tool manufacturing pro- 
asses pneumatic equipment design, pneu 
or thermodynamics and practical 
Sign detail, general laboratory procedure 
Prefer supervisory or ass't supervisory 
n with small firm in Mid-West PW 
luct Engineering 920 N Michigan 

cago 11, Ill 


sires responsible 


ener, 



























lo EMPLOYERS 
Who Advertise 
for MEN: 

































Frequently, when there are many applicants for 
t position, only the most promising letters are ac 
‘nowledged. The other applicants never know 









r their letters reached a prospective employer 
These men often become discouraged, will 
pond to future advertisements and even que 
their bona fide character 





















ty Advertisement Printed in the Searchlight 

Ie Duly Authorized. You can help keep our 

interested and get better returns to your ad 

Ww g in this section if you acknowledge each 
plain envelopes, if vou wish 


r) , 
L^epartmental 


MCGRAW-HILL PUBLISHING COMPANY, INC. 


Put Yourself in his place.” 


Staff 
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Electro-Plating 


to precision manufacturing. 










R. 
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POSITIONS WANTED 





PRODUCT ENGINEER: Qualified to take re 

sponsibility of getting new project into 
production, Has supervised tool designing and 
construction, production planning, fabrication 
and assembly Practical shop experience 
Colle graduate PW-202, Pre ct. Engineer 
ing, 330 W 42nd St., New York 18, N. Y 
GRADUATE MECHANICAL Engineer special 

izing in product planning, development of 
manutacturing methods tools fixtures and 
plant layouts Experienced n efrigeration 
and air conditioning. For past four years in 
manufacture of electronic and communication 
equipment. Age 31. Location Southern Califor 
nia PW-20 Product Engineering, 520 N 
Michigan Ave., Chicago 11, Il. 

PATENT ATTORNEY 

ROBERT DALEY registered patent attorney 

engineer 19 S. La Salle S Chicagi pre 
nminatr t nsi Ita I Ww LI l ot 


ROOT TI 
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SELLING 
OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 





MTT 





Oeeeneenenenennecnennenenssecesercesee 


eria 


VOOa T 


WANTED 


ESTABLISHED SALES Representative wit! 
engineering background maintaining Phila 
delphia office and covering Eastern Penn 

sylvania, South New Jersey, Delaware and 

Maryland, desires t represent manufacturers 

of products used in the ñelds of radio, elec 

trical, automotive accessories, et« Interested 
in die castings, fastening devices, screw ma 
chine products, electrical and metal special- 
ties. Have successful sales record and excel- 
lent contacts with engineering and purchasing 
departments in leading ndustries RA-207 
Product Engineering 30 W 42nd St New 


York 1% N Y 


MANUFACTURERS REPRESENTATIVE 


seeking various industrial 


products of repu 
table manufacturer for exclusive sales engi 
neering in and around the Philadelphia area 
RA-208, Product Engineering, 0 W 12nd 
St, New York 18, N. Y. 


WANTED 


Manufacturers’ Representatives to handle 
complete line of Self-Lubricating bearings 
and powdered metal parts. Exclusive ter- 
ritories available. Commission basis. Ex- 
cellent opportunity. Advise lines now 
carried and territory covered. 


RW-194, Product Engineering 


330 West 42nd St., New York 18, N. Y 








HUNTINGDO 


@ SEARCHLIGHT SECTION @ 


Facilities of three "E" Award manufacturing plants - conveniently located to insure 


N 


Efficient Manufacturing Facilities 
Available 


for sub-contracting 
































Sub-assembly and Complete Assembly Operations 
Automatic - Screw Machines 


Drilling, Tapping and Centerless Grinding 


"on schedule" production at the lowest costs - expert engineering service accustomed 


Company Representative will call ta Discusa Details 


UJ 





ot 


, PENNSYLVANIA 


» sales engineer 
wanted for hydraulic 


presses and equipment 
wv 


The sales division of an Eastern 
company has an opening for a 
thoroughly experienced man in the 
field of hydraulic presses, of both 
the accumulator operated and self- 
contained types, hydraulic ma- 
chinery and hydraulic pumping 
equipment. Sound engineering back- 
ground and a good sales personality 
are prime requisites. Salary open. 
Write giving outline of personal and 
business record. Interviews will be 
arranged at our expense for those 
who qualify. Letters acknowledged 
promptly and treated in confidence. 
Address: 


SW-196, 


330 West 42nd St 

























Engineering 


York N. Y. 


Product 
Ne W 





18 














































WANTED 


Sales Representation 


Chicago and Vicinity 


Materials and parts for manufacturing 
and assembly of electrical, mechanical and 
radio products. 


Insulation products (sheet, molded ex- 
truded, paper, paper tubes, ceramus, cus- 
tom molding), insulated wire, resistance 
wira, stampings, washers, drawn or ex- 
truded container, screw machine parts, 
wire forms, springs, headed products etc. 


Thorough experience will properly rep- 
resent you. 
RA-201, Product Engineering 
520 North Michigan Ave., Chicago 11, 
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Imagine being able to produce beautiful adver- 
tising displays and posters ... direct mail pieces. 
and catalog inserts—in seconds! 

And not spending one cent for engravings or 
make-ready ...or waiting days to see your layout 
in printed form, in the desired number... ready 
for distribution. 


What artist wouldn't smile! 


What holds true in the drafting room or office . . . is also 
true in the Art Department! 
Any translucent original can be reproduced im an Ozalid 
machine in seconds. And reproduced—not as a negative— 
but as any one of ten different types of positive, Ozalid 


prints. In different colors (black, blue. red. or sepia) ... 


and on different base materials (paper. cloth. foil. or film). 


Consider the over-all convenience of this Ozalid service: 
An idea can be conceived, a lavout prepared ...and a thou- 
sand Ozalid prints made—in the desired color and on the de- 


sired material—in less than two hours’ time. 


Each print full of sales appeal—and as easy to read as the orig- 
inal, whether it be a reproduction of a line drawing or a pho- 
tographic subject. 

In other ways, too. Ozalid saves time. labor. and materials Helping the artist is only one of Ozalid's jobs. 
for the average Art Department: An Ozalid print of a lavout — ERIS n will probably employ 

i i . zalid to reproduce your engineering drawings. 
can be altered with a corrector fluid and changes drawn in; tvped sheets, business machine reports, photo 
previously used illustrations may be repeated with new copy: graplis, in fact. the work of all departments. 

a different effect can be created—not by redrawing—but sim- For no other technical reproduction process 
ply by changing the position of originals and making a new offers a business organization such versatility, 
print; if you advertise in papers or magazines, vou can send economy, speed, and convenience! 


Ozalid prints which actually produce superior engravings. 


Write today for free catalog and sam- 
ples of the 10 types of Ozalid prints 
you can make from any of your orig- 


inals. 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, N. Y. 


OZALID IN CANADA —HUGHES-OWENS CO., LTD., MONTREAL 


Propuct ENcINEERING — DecemBeER, 1949 
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. enly 2 percent power loss in each stage of gear reduction, | 
. parallel shaft types. 


— — BEARINGS are used 
d throughout the entire unit. 
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COST REDUCED by the elimination of bearings, PN 


chains,’and sprockets, gear trains or separate gedr reducers . 


COMPACT. High reduction ratios $ecured in small space by 
heat treated special alloy steels for both splined shafts an 


id EFFICIENCY than other types of slow speed drive 


SIMPLIFIED DESIGN. More compact AE Em . . . perma- 
nent alignment . . . fewer moving parts . . . high efficiency .. . 
longer, reliable, trouble-free operation. 


INTEGRAL CONSTRUCTION. Both motors and gears are de- 
signed, built, and guaranteed by one organization as a well 
balanced power package. ; 


AVAILABLE FOR EVERY TYPE current specification .. . every. 
type enclosure . . . every type mounting arrangement . . . the most 
flexible line of Peet ey] motors in the world. This wide 
flexibility makes it easier to secure exactly 
the right drive for each installation. 
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LIGHTEST OF ALL STRUCTURAL 
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